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AN OPTICAL HIGH PRESSURE CELL FOR LIQUID CRYSTALS 

R. SHASHIDHAR, S. RAMASESHAN=‘^ and S. CHANDRASERHAR 
Raman Research Institute, Bangalore 560 006 

Abstract 

A new type of optical high pressure cell for visual observation of phase transitions 


in liquid crystals under pressure is described, 
pressure induced mesophases of /?-methoxy and 

Introduction 

TT was predicted theoretically ^ that certain com' 
pounds which do not form liquid crystals at 
atmospheric pressure can show mesomorphism on 
application of pressure. Using a differential thermal 
analysis (DTA) high pressure cell designed by us-, 
we have been able to establish experimentally that 
p-methoxy and p-ethoxy benzoic acids, which are 
normally non-mesomorphic, show liquid crystalline 
behaviour when subjected to pressuret’‘h Though 
DTA could unambiguously detect the phase transi¬ 
tions, it was not possible to identify the pressure 
induced phases. This requires an optical cell 
wherein the sample may be subjected to pressure 
and at the same time examined' through a polarizing 
microscope. We have designed and constructed 
such a cell and taken photographs of the textures 
exhibited by the pressure induced phases. 

Description of the Cell 

A schematic diagram of the cell is given in 
Fig. 1. It consists of a stainless steel stationary 
plate (SP) with iU central hole and a coaxial step. 

A fused silica anvil (A,) is press fitted into this 
step. A guard ring (R) also made of stainless 
steel is shrunk fitted to this anvil by heating both 
of them to nearly 400° C. This ring has a slightly 
larger inner diameter towards its top portion so 
that the other anvil (Ao), also made of fused 
silica, can just rotate inside the ring. This anvil 
is fixed in the top stainless steel plate (TP). The 
two anvils can be pressed against each other by 
screwing the top plate. A major difficulty that we 
encountered was to contain the liquid crystal under 
pressure. After trying out various types of bind¬ 
ing rings it was found best to use a teflon spacer 
(thickness — 100 g) of the type shown in the 
figure. A special feature of this spacer is that it 
is machined on both sides tO' have cone angles 
which perfectly match the corresponding angles of 
the anvils. Only then was it possible to contain 
the sample without leaks. 

Permanent address : Materials Science Division, 
National Aeronautical Laboratory, Bangalore 560 017. 


This cell has been useful in identifying the 
p-cthoxy benzoic acids. 

The cell was enclosed in a small electrical oven 
provided with windows. The temperature of the 
sample was probed by a chromel-alumel thermo¬ 
couple. The entire unit could be placed on the 
optical stage of a Leitz polarizing: microscope 
equipped with a camera so that observations could 
be made in transmitted light. As the thickness o-f 
the cell was rather large 1") a low power 

objective had to be used and consequently this was 
the limiting factor for the magnification. 

j Microscop<t 



Light 


Fig. 1. Schematic diagram of the optical high 
pressure cell. 

Identification of Pressure Induced Phases 
Using the Cell 

The pressure developed was very roughly 
estimated in terms of the number of screw^ turns 
of the top plate by measuring (by visual observa¬ 
tion) the solid-nematic and nematic-isotropic transi¬ 
tion temperatures for p-azoxyanisole for which, 
cFT/dV values are known! Experiments were then 
undertaken on p-methoxy and p-ethoxy benzoic acids 



2 

to identify the pressure induced phases. The sample 
which is in the solid phase at room temperature 
is packed within the spacer. The anvils are gradu¬ 
ally pressed together by rotating the top plate. 
Initially the teflon is compressed but on further 
turning the sample itself experiences the pressure. 
Keeping the pressure constant, the temperature is 
then increased so that the phase transif.ons are 
studied at that pressure. 

At low pressures p-ethoxy benzoic acid (which 
at atmospheric pressure has just the solid-isotropic 
liquid or melting transition at 194® C) shows a 
single intermediate phase which exhibits the 
schlieren texture typical of a nematic liquid crystal 
(Fig. 2). At higher pressures it was found that on 



Fig. 2. Schlieren texture exhibited by p-ethoxy 
benzoic acid (crossed polars, X 90). 

cooling; the isotropic liquid there appears the 
nematic phase (with a schlieren texture) which at 
a lower temperature transforms tO' another phase 
with ‘focal conics’ and ‘batonnets’ characteristic of 
a smectic liquid crystal (Fig. 3). On further 



Fig. 3. Focal conics and batonnets shown by 
p-ethoxy benzoic acid (crossed polars, x 90), 

cooling the sample goes over to the solid phase and 
becomes opaque. It may be mentioned that it was 


1 ' Cunem 
L Science 

not possible to observe such well defined textures 
during every experiment. Special care had to be 
taken to clean the anvil surfaces 'and to have a 
uniformly thick sample ('—' 100 m) in order to get 
good textures. ^ • 



Fig. 4. Batonnets shown by p-methoxy benzoic 
acid (crossed polars, x 90). 

p-Methoxy benzoic acid alsO' shows similar tex¬ 
tures under pressure. Batonnets shown by the 
smectic phase of this compound are shown in Fig. 4. 

In its present form this cell works foi*' relatively 
low pressures (of the order of a few hundred bars) 
only. This is primarily because of the relatively 
large surface area of the anvil faces which arc 
pressed together, though fused silica itself is 
capable of withstanding pressures up to 5 kbar. 
Furthermore, the calibration of pressure is not 
accurate. Experiments are in progress to modify 
the design of the cell so as to go to higher pressures 
and also to improve the accuracy of the pressure 
calibration. 
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Abstract 

Rare earth cliiodosalic'ylates of the t;eneral formula, Ln (I.>Sal) where a- i when 

Ln = La, Cc, Pr, Nd ; .v rr 4 when Ln = Sm, Ho, Yb and Y, and I.Sal ^ 1X,:PL, (OH ; COO', 
have been prepared and characterised by chemical analyses, infrared, conductance and differential 
thermal analyses. The infrared data show that the b<3nding of the carboxylate group tt) the 
metal is bidentate. The infrared and thermal studies revctil that one molecule of water is 
coordinated to the metal in all the chelates. 


Introduction 

^HE compounds of salicylic and substituted 
salicylic acids with metals are of interest because 
the salicylate ion can attach itself to the metal in 
a number of ways. A number of salicylates of the 
rare earths has been synthesised in the past^’^. 
Although studies on a few compounds of rare earths 
with substituted salicylic acids have been carried 
no studies have been reported on the prepara¬ 
tion and characterisation of the rare earth com¬ 
pounds of 3, S-diiodosalicylic acid. A few salts 
of diiodosalicylic acid that have been prepared 
have been shown to be of considerable biological 
importance. Bismuth diiodosalicylate has been 
used in antisyphilitic therapy'"*. The sodium salt 
has been shown to possess antitoxic properties®, and 
has been used for protection from hyperthyreosis^. 
The copper complexes possess pronounced anti¬ 
microbial properties'^. The visible and ultraviolet 
spectra of copper complexes®, as also the effect of 
the lithium salt on the melting points of gelatins'’® 
have been studied. The present paper deals with 
the preparation, infrared, conductance and DTA 
studies on the rare earth diiodosalicylatcs. 

Experimental 

Materials. —Diiodosalicylic acid was recrystallised 
from ethanol before use. Rare earth oxides, 99*9% 
purity (American Potash and Chemical Corporation, 
U.S.A.), were treated with aqueous hydrochloric 
acid and evaporated to diyness to obtain the 
hydrated rare earth chlorides. Hydrated CeCl^ was 
prepared similarly by using cerium hydroxide. 

Preparation of the Complexes. —Diiodosalicylic 
acid (2-5 g) was dissolved in ethanol and ethanolic 
ammonia added drop by drop with stirring, when 
the ammonium salt of the acid separated out. To' 
a warm aqueous solution of the ammonium salt was 
added with stirring, an aqueous solution of the rare 
earth chlpridc (0*3 g oj^;ide). The thick flocculent 


precipitate which separated out wUs filtered, washed 
with water, dried first in air and then over calcium 
chloride under reduced pressure. 

Analyses. —The metal content of the compounds 
was estimated by igniting a known weight of the 
compound to the metal oxide. Carbon and hydrogen 
in a few complexes were estimated by micro- 
analytical methods by way of verification. 

Physical Methods. —The infrared spectra, in Nujol 
miull, were rjecorded with a Carl-Zeiss UR-10 
automatic spectrophotometer. The molar con¬ 
ductance in acetone was determined by a. Siemens 
conductivity bridge, and the concentration of the 
solutions was ca. 0-001 M. The dlfTerential 
thermograms were recorded on an automatic instru¬ 
ment fitted with chromel-alumcl thermocouples, and 
using calcined alumina as the reference material. 
The conductance and the infrared data are presented 
in Table 1 and Tabic TI respectively. 

Resui.t'.s and Disc ussion 

Analytical results of the compounds conform to 
the general formula, Ln (TmSuI ).j..rHoO, where x r." 5 
when Ln = La, Ce, Pr, Nd and .r rz 4 when Ln = Sm, 
Ho, Yb and Y. The compounds are quite stable 
and arc unaffected in air. They are insoluble in 
water, dimethyl formamide, dimethyl sulphoxidc 
and non-polar solvents, but arc slightly soluble in 
ethanol, methanol and acetone. 

Unlike the sodium and ammonium diiodosuli- 
cylates which are soluble in water, all the rare earth 
metals form insoluble diiodosalicylatcs. This may 
be due to an appreciable covalent character of the 
metal-carboxylate bond, water being unable to 
sever this bond. The covalcncy of the metal- 
carboxylate bond in these compounds is furthef 
confirmed by their conductance measurements in 
acetone which show their poa-'eleQtrolyte nfttqre in 
this splvept, 
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Table I 

Analytical and conductance data 


Compound 

o/ 

Found 

Metal 

Calc. 

% 

Found 

Carbon 

Calc. 

% Hydrogen . 
Found Calc, 

Molar Conductance 
A, mho cm- mol~^ 

La(LSa!)3.5H.,0 

9*95 

9 -96 

18-20 

18-05 

1 -58 

1 -36 

8-2 

Ce(LSal)3.5H20 

9-93 

10-02 





15-4 

Pi(l.Sal);,.5H.,0 

9-98 

10 08 

18 14 

18-02 

1 -24 

1 -36 ' 

7-8 

Nd(r.Sal)3.5H.O 

10-18 

10-30 





13 -9 

Sm(i2Sal)a.4HaO 

10-90 

10-81 

18-32 

18-13 

1 -45 

1 -22 

13-9 

Ho(r2Sal):,.4H.O 

11 -80 

11 76 





8-2 

Yb(loSal)3.4H.O 

12-23 

12-26 

17-92 

17-84 

1 -34 

1 -20 

11 -2 

Y(IsSal):,.4H.O 

6-64 

6-70 

19-30 

18-98 

1 -56 

1 -28 

9-6 


Note.- Carbon and hydrogen have been estimated only for a few representative compounds. 


Table II 


Infrared spectral data 


laSalH 

La(r.,Sal)«. 

SHoO Na-Salt Assignments 

3520 

3480 


0-H stretch 

HaO stretch 


3200 


H..0 stretch 

1706 



C - 0 stretch 

1625 

1620 

1638 

ring C-C stretch 

1580 

1558 

1575 

asym. COO“ stretch 

1445 

1450 

1450^ 

1420 

1430 

1430 > 

ring C-C stretch 

1400 

1420 

J 



1370 

1368 

sym. COO stretch 

1305 



C-O stretch (of 




COOH) 

1240 




1230 

1250 

1270 

C-0 stretch 




(phenolic 0) 

885 

882 

881 

O-H out-of-plane 
ber*.ding (of COOH) 
C-H out-ol-planc 




bending 


Note .—The i.r. spectra of the other diiodosalicylates 
are quite similar. 


The i.r. spectrum of diiodosalicylic acid has not 
been so far reported in literature. Hence, the 
frequency assignments for the ligand and the rare 
earth compounds have been made on the basis of 
the i.r. data available for benzoic and salicylic 
acids^i*!-. Of the three possible internally hydrogen 
bonded forms of salicylic acid, Tsuzuki et 
have preferred the one where the phenolic group 
forms a hydrogen bond with the carbonyl oxygen 


atom of the cis-carbonyl structure, on the basis of 
the observation of the bands for carbonyl, carboxylic 
-OH and phenolic -OH groups at 1690 cm’i, 
3530 cm"i and 3200 cm"^ respectively, in the i.r. 
spectrum of salicylic acid. In the present investiga¬ 
tion, i.r. bands have been observed for diiodo¬ 
salicylic acid at 1706 cm"’ and 3520 cm"t attri¬ 
buted to the carbonyl and carboxyl -OH stretching 
vibrations, and another somewhat broadened band 
in the region 3080-3200 cm"i attributed to the 
phenolic -OH group. Hence, it can be inferred 
that diiodosalicylic acid also exists in an internally 
bonded form which is similar to the one present 
in salicylic acid. 

The two bands at 1706 cm“i and 1310 cm"i 
which arc due to v C—O and r C—O of the carboxyl 
group of the ligand are absent in the rare earth com¬ 
pounds. The rare earth compounds show bands at 
— 1560'cm"> and 1370 cm" which can be attributed, 
respectively, to the asymmetric p COO" and symmetric 
p COO" vibrational frequencies of the carboxylate 
group. The corresponding bands for the sodium salt 
arc observed at 1575 cm"^ and 1368 cm'^^, respec¬ 
tively. Thus the difference between the two v COO" 
frequencies (A is less in the rare earth com¬ 
pounds than in the sodium salt. This shows that, 
in the compounds investigated, the bonding of the 
carboxylate group to the metal is not monodentate ; 
if it were so the frequency separation, A would 
be more than that in the sodium salt. In the case 
of a bidentatc mode of coordination there are two 
factors influencing the symmetric and asymmetric 
carboxylate frequencies. Due to the bidentate mode 
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of coordination of the carboxylate group to the 
metal, there is a decrease of both the COO“ stretch¬ 
ing frequencies, as compared to the corresponding 
value for the sodium salt, due to the drainage of 
the electron density from the carboxylate group 
to the metal. But at the same time the 0-C--0 
angle is decreased due to an increase in the metal- 
oxygen bond strength. This decrease in the O-C-O 
angle results in a decrease in the frequency separa¬ 
tion, A These two factors have a unidirec¬ 

tional effect on the asymmetric COO~ frequency 
and an opposite effect on the symmetric v COO' 
frequency. Hence, when the bonding of the car¬ 
boxylate group is bidentate, the asymmetric 
frequency decreases and the symmetric frequency 
shows only small shifts, thus making, A ^ iess 
than that in the sodium salt. Thus the bonding 
of the carboxylate group, in the compounds investi¬ 
gated, must be bidentate, as A been found to 
be less in these compounds than in the sodium salt. 
However, in the present chelates, the shift of the 
asymmetric frequency is less than the corresponding 
shift in the rare earth salicylates-, suggesting that 
the metal-carboxylate bond has more ionic character 
in the former than in the latter. 

The -COOH group gives bands at 3520 cm'^ (s) 
and 2600cm'i (w) due to the -OH stretching 
vibrations and another broad band at 885 cm'i due 
to the -OH out-of-plane vibration. These bands 
are absent in the chelates. 

The rare earth chelates show bands in the 3000- 
3600 cm'^ region due to the stretching modes of 
water molecules. The bands in this region can be 
assigned to the lattice water 3475 cm'') and 
to the coordinated water 3,200 cm"'). 

Differential thermograms were obtained for La, 
Nd and Sm diiodosalicylates. They show similar 
behaviour for the three compounds studied and the 
same behaviour can be expected for the other rare 
earth compounds as well. An endotherm in. the 
region 70-100° C shows the removal of water. 
Heating of the samples at 100° C for 4-5 hours 
showed that four water molecules were removed 


in the case of La, Ce, Pr and Nd chelates, and 

three water molecules in the case of the Sm, Ho, 

Yb and Y chelates. Thus one molecule of water 
is coordinated in all the chelates, the rest of them 
being only lattice held. There is no endotherm 

in the deferential thermograms showing the removal 
of the coordinated water. The removal of the 
coord.nated water is probably accompanied by the 
decomposition of the compound which gives a 
strong and broad exotherm centered around 300° C. 
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Absihact 

Eight complexes of Cd(II; have been prepared by reacting cadmium acetate with 
aroyi hydrazones in aqueous ethanolic medium. The elemental analyses indicate 1 : 2 stoichio- 
m^fry. On the basis of infrared spectral studies, it has been shown that the ligands react 
in the keto form and the complexes have coordination number six:. 


Introduction 

rpHE hydrazides have been successfully tried for 
the complexation and they have been shown 
to coordinate through C=:0 and the terminal NH 2 
groups^. The hydrazones, containing C=:0 and C=N 
coordinating sites, are the reaction products of hydra¬ 
zides and aldehydes or ketones^. The < 9 -hydroxy 
aldehydes or ketones yield the bases contaiiiingi 
active -OH group in addition to the C=0 and' 
CrrN coordinating groups. The earlier literature^’^ 
displays that these bases show monovalent biden- 
tate behaviour. However, a few complexes with 
salicylhydrazone and isopropyl salicylhydrazone are 
reported in the literature, in which -OH group 
remains inert to the complex formation^. All this 
information stands as a testimony for the versatility 
of the hydrazones as chelating agents. However, 
the work on the complexes of divalent metal ions 
with hydrazones is limited. 

The present work embodies the synthesis and 
spectral properties of Cd(ll) complexes with the' 
following hydrazones : 


0 




^ For correspondejtce, 


O 



R=:H R-CH 3 R-CI 



Experimental 
Materials and Method 

Ethylbenzoate, methylsalicylate and hydrazine 
hydrate used for preparing the hydrazides were of 
reagent grade. Cadmium acetate was an analytical 
reagent. Benzoyl hydrazide and o-hydroxy-benzoyl- 
hydrazide were prepared according to standard 
methods^*. The substituted aldehydes were prepared 
according to Duff’s method^\ The hydrazones. were 
prepared by the react’on of benzoylhydrazide or 
o-hydroxy-benzoylhydrazide (0-1 M) with cor¬ 
responding aldehyde (0*1 M) in ethanol. 

Preparation of Complexes 

To an ethanolic solution containing (0-2 M) of 
hydrazide and aldehyde, an aqueous cadmium 
acetate solution. (0*1 M) was added. The reaction 
mixture was heated for a while on water bath and' 
-the complex precipitated was filtered and washed 
free from the ligand with ethanol and finally with 
ether and dried in vacuum over P 2 ^ 5 * 

Elemental Analysis 

Cadmium in the complexes was estimated gravi- 
metrically as cadmium pyrophosphate''^ and nitrogen 
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was estimated by Dumas method. The results 1600-1500 cm'i are due to the aromatic 0=0 

of the elemental analysis are shown in Table 1. stretching vibrations. 

Table I 

Elemental analysis of Cd(IJ) complexes with ai‘oyl hydrazones 


SI. 

Na. 

Ligaiul 

No, 

Complex 

No. 

Empirical lormula 

1. 

I 

IX 

(Ci4Hu^NjOs)£ Cd 

2. 

n 

X 

(Cl JHi 3N202)2 Cd 

3. 

III 

XI 

(Ci.HioN.202Cl)2Cd 

4. 

IV 

XII 

(CwHi2N202)2Cd 

5. 

V 

XIII 

(C14H11N2O3),, Cd 

6. 

VI 

XIV 

(Ci,Hi2N202)2Cd 

7. 

vn 

XV 

(CiiHi^NiOsCljiCd 

8. 

vitt 

XVI 

(Ci 8 Hi 2 N 203 ) 2 Cd 


Physical Measurements 

The conductance measurements were done on an 
ELICO CM-82 conductivity bridge with a cell 
having cell constant 0-829 cnrh The IR spectra 
of the ligands and the complexes in nujol mull 
were recorded on Carlzeiss UR-10 recording spectro¬ 
photometer in the region of 4000-400 cm'h 

Results and Discussion 

The complexes are yellow in colour, insoluble in 
common organic solvents. To some extent they 
arc soluble in DMF and DMSO. The results of 
the elemental analysis (Table I) show that the 
complexes have 1 : 2 stoichiometry. 

Conductance 

The molar conductance in DMSO at the con- 
centration — 1 ()■■•’ M is too small to measure. 
Hence the complexes are non-electrolytes in this 
solvent. 

Infrared Spectra 

The important infrared frequencies of the com¬ 
plexes are shown in Table 11. 

All the complexes show medium intensity broad 
band in the region 3225-3150 cm”'^ due to NH 
stretch'"*. The complc.xes formed of the ligands 
I-IV, do not display any band in the region 2800- 
2700 cm ’, whereas, the complexes of the ligands 
V-VIll have broad weak band around 2700 cm"i 
characteristic of intramolecular H-bonded OH‘h 
The bands of the ligands associated with the C~0 
and C=:N stretching vibrations (Table 11) show 
measurable shift towards low frequency in the com¬ 
plexes supporting the view that both C=0 and 
CrrN are involved in the coordinate bond forma¬ 
tion. The three high intensity bands in the region 


% Cd % N 


Found 

Calcd. 

Found 

Calcd. 

19-77 

19-03 

10*11 

9-48 

17-50 

18-18 

9-10 

9-06 

16-79 

17-04 

8-95 

8-49 

16-05 

16-29 

8-54 

8-11 

17-45 

18-05 

9-11 

9-00 

17-66 

17-28 

8-92 

8-61 

16-80 

16-26 

7-89 

8-.10 

16-10 

15-56 

7-35 

7-75 


All the complexes show high frequency shift of the 
band around 1280 cm"^ attributable to the phenolic 
C—O stretch, in complexes XHI to XVI, there is 
a band around 1280 cm ’ having strong intensity. 
This is assigned to the phenolic C—O due to 
salicyloylhydrazide moiety. 

These observations make us to envisage that the 
ligands I-VIIl exist in the kcio form in the com¬ 
plexes. 

Of the several bands observed in the 600-400 cm"^ 
region which appear uneliangcd in the intensity and 
positions are due to the ligand skeletal vibrations. 
It is rather dilficult to make the conclusive assign¬ 
ments amidst the high intensity skeletal bands which 
interfere with the M—N and M—O and M<~0 vibra¬ 
tions. Hence the assignments made here are based 
on the reported data and arc tentative. 

Amongst the three intense bands which appear in 
the 600-500 cm"t region the band around 535 cm ’ 
is assigned to the Cd-N stretch as it shows little 
variation whereas the remaining bands are inert tO' 
the coniplexation. This assignment closely, agrees 
with, the previous assignments’””. The band 
observed in the region 490-460 cm” is an intense 
one and is assigned to the Cd< -O band in view of 
the previous assignments'. The band observed in 
the region 445-430 cm^’, on analogy with the 
previous data'’-^”-, is assigned to the Cd—0 stretch. 
All these bands show little variation in their posi¬ 
tions indicating that all these complexes have the 
same coordination number. 

On the basis of analytical data, infrared spectral 
results and the known h'exacovalcncy of cadmium (11), 
the following structure may be proposed. 


Curr. Sci.—3 
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Table II 

fnip jrtant infrared frequencies (in c/n~^) of Cd (//) complexes^ with aroyl hydrazones and their assignments 


SI. 

No. 

Ligand 

No. 

Complex 

No. 

V (NH) 

v(C-O) 

v(C-N) 

V (C-C) 

p {C~ 0) V 

(Cd~N) 

i^fC '^-0) 

r (Cc:--0) 

L 

I 

IX 

3150 m 

1625 s 

1575 s 

1575 s 

1305 s 

530 s 

460 s 







1555 s 



430 s 







1500 m 




2. 

11 

X 

3160 m 

1630 s 

1575 s 

1575 s 

1325 s 

540 s 

460 s 







1555 s 



430 s 







1500w 




3. 

in 

XI 

3150 m 

1625 s 

1580 s 

1580 s 

1325 s 

535 s 

465 s 







1545 s 



430 s 







1500 m 




4. 

rv 

XII 

3160 m 

1625 s 

1585.S 

1575 s 

1325 s 

530 s 

470 s 







156(Ts 



445 s 







1500 s 




5. 

V 

xm 

3220 m 

1625 s 

1580 s 

1580 s 

1340 s 

535 s 

480 s 







1565 s 

1280 m 


445 s 







1500 w 




6. 

VI 

XIY 

3150 m 

1620 s 

1575 s 

1575 s 

1280 s(br) 

535 s 

490 s 







J555W 



445 s 







14805 




7. 

VJI 

XV 

3150 m 

1625 s 

1575 s 

1575 s 

1335 s 

530 8 

460 s 







1500 w 

1290 m 


_ 

8. 

vm 

XVI 

3225 m 

1625 s 

1585 .s 

1585 s 

1320 m 

530 s 

475 s 







J565 S 

1300 s 


430 s 







1510 w 





In the ligaids the i ollpvving assignments may be made: v (NH) 3200 ciir^, v (intramolecular H~bondcd 
OH) 2800-2700cnr^ y(C-O) 1670-1650 cnr\ v(C-N) 1625-1610 cnr^ and (C-O) j280 cnr ^ 
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DEEP ELECTRICAL RESISTIVITY SOUNDINGS IN THE DECCAN TRAP REGION 

L. N. KAILASAM, A. G. B. REDDT, M. V. JOGA RAO, K. SATHYAMURTHY and R. S. R. MURTY 

Geological Survey of India 


l^EGIONAL gravity surveys of the Deccan trap 
region in western and central India were con¬ 
ducted by the Geological Survey of India over a. 
period of eight yeai's (1964-72) in connection with 
the International Upper Mantle Project and more 
than 400,000 square kilometres have been covered 
so far by these surveys which are now being con¬ 
tinued in the areas to the north of the Puma, 
Tapti and Narmada valleys. These investigations 
had thus been initiated quite some time prior to 
the devastating Koyna earthquake of 1967 which 
shook some of the complacent ideas regarding the 
stability of the Indian peninsular shield. The 
gravity surveys were supplemented by spot seismic 
soundings at a number of selected points over the 
entire region covered by the gravity observations. 
Detailed gravity-c//;?i-refraction seismic surveys were 
also conducted in the Koyna region to unravel the 
deep subsurface tectonic features having a possi¬ 
ble bearing on the prevailing seismicity in this region. 
The results of these investigations have been 
presented in a number of published papers (Kailasam 
et al., 1969, 1972). These surveys, besides bring¬ 
ing out a number of interesting and significant 
gravity features of deep seated causes and of tectonic 
significance, have also enabled the estimation, by 
refraction seismic soundings, of the overall thick¬ 
ness of the Deccan trap at a number of points. 

The Bougjuer and residual gravity maps have 
brought out a number of pronounced gravity 
features. The Bouguer gravity map (Kailasam 
et al, 1972) presents some prominent gravity 
‘highs’ in the Sangola and Nasik regions and marked 
zones of gravity ‘low’ in the Koyna-Karad and 
Kurudwadi-Dhond regions, as also another zone 
of pronounced gravity ‘low’ adjacent to and north 
of the gravity ‘high’ near Nasik. These pronounced 
gravity ‘highs’ and ‘lows’ have been interpreted as 
indicative of zones of marked uplifts and sub¬ 
sidence of a deep-seated, crustal nature. 

The refraction seismic soundings have indicated 
an overall depth to the base of the trap of the 
order of 100 to 200 metres beneath the ground 
surface over the southern and eastern margins of 
the Deccan trap region, covered by these surveys 
while maximum depths of the order of 1,100 to 
1,200 metres have been indicated in the western 
and northwestern parts of Maharashtra. The seismic 
results have further indicated a macroscopic 
longitudinal wave velocity varying generally from 


4*8 to 5*2 km/sec. for the Deccan trap, whereas 
a longitudinal velocity of 5-8 to 6-4. km/sec. has 
been indicated for the sub-trap horizon. It was, 
however, observed that, while at most of the 
seismic sounding points the travel-time curves 
yielded reliable estimates to the base of the Dcccan 
trap, yet at a few other points some ambiguity 
arose in the identificaticn of the layer below the 
velocity interface, presumed to correspond to the 
base of the trap due to the overlapping seismic 
velocities of the Archaean and pre-Cambrian base¬ 
ment rocks (including limestones, quartzites, slates 
etc., belonging to the Kaladgi and Bhima series of 
pre-Cambrian age). This was further complicated 
by the substantially higher seismic velocity of well 
over 6 km/sec. exibited by the trap formation 
itself at depth in some parts of the area—a fact 
established by extensive laboratory determina¬ 
tions of the longitudinal wave velocity in a number 
of Deccan trap samples. Such high velocities were 
especially observed in Deccan trap samples relatively 
rich in olivine and these samples also showed a 
higher density of over 3 g/cc. It was, therefore, 
decided to supplement the results of the refraction 
seismic sounding by deep electrical resistivity depth 
probes in view of the fact that the resistivity con¬ 
trast between the Dcccan trap on the one hand, and 
the pre-Cambrian gneisses and the Kaladgis on the 
other is of the order of 1 : 5. The absolute resisti¬ 
vity value of the Deccan trap formation is of a low 
order of 50 to 200 ohm-meters while the true resisti¬ 
vity of the pre-Cambrian rocks, such as the gneisses 
and the Kaladgi limestones and quartzites, is well 
over 1,000 ohm-meters, thus enabling a clear identifica¬ 
tion of the Dcccan trap from the latter formations, 
although the resistivity results do not enable us to 
distinguish between pre-Cambrian gneisses and 
Kaladgi limestones or quartzites as all these pre- 
Cambrian formations show a high order of over¬ 
lapping resistivity. 

A number of deep oleclical resistivity soundings 
were conducted employing a modern, soph'sticated 
type of Deep Resistivity unit (DRvS-7) manufactured 
by Scintrex, Canada, with an eircctivc depth of 
exploration of more than 2,000 metres. These 
electrical soundings were carried out at a number 
of selected points distributed over the trap territory 
as well as along an east-west traver.se of roughly 
360 km in length from Sholapur on the east to 
Guhagar on the west coast passing through the 
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marked gravity ‘high’ in the Sangola area and the 
pronounced gravity low' in the Karad-Koyna 
region, as also along two short traverses, one in. the 
Kurudwadi area and the other between Amaraoti 
and Nagpur (Fig. 1). The sounding profiles were 
conducted employing the Schlumberger array of 
curront and po'tentlal electrodes w’ith maximum 
current electrode spreads ‘AB’ of 4,000 m. 


zones are of special interest from the point of 
view of ground water exploration, as these conduc¬ 
tive zones are often suggestive of intertrappeau 
horizons or vesicular portions within the trap. 
Such significant conductive zones indicative of ground 
water potentialities are brought out, for instance, in 
the sounding curve near Sholapur at a depth inter¬ 
val of roughly 30 to 200 metres (Fig. 2) and in 



Typical resistivity curves are presented for some 
of the sounding stations in bigs. 2 and 3, in which 
the computed depths to the successive resistivity 
interfaces are shown alongside the abscissa scale 
of half current electrode spread. One characteristic 
feature to be observed is (liat the Dcccan trap 
formation as a whole shows marked resistivity 
stratification, apparently corresponding to lithologi¬ 
cal stratification including intertrappean forma¬ 
tions and vesicular portions within the trap itself, 
presenting, however, on overall low resistivity for 
the Deccan trap section as a whole in relation to 
the highly resistive sub-trap basiement. Such 
marked vertical variations in resistivity arc restric¬ 
ted generally to the top one or two hundred metres 
gf the trap within which, incidentally, conductive 


the resistivity curve for sounding station, 34 to 
the west of Karad at a depth interval of roughly 
50 to 110 metres (Fig. 3) from the ground surface. 

The values of the overall thickness of the Deccan 
trap deducted from the deep resistivity soundings 
at some of the stations are presented in Table I 
together with the seism.ically indicated depths. 

It may be noted that there is generally a fair 
agreement between the electrically and seismically 
determined depths, allowing for the margin of 
discrepancy caused by such factors as stratification 
and macro-anisotropy (electrical) within the trap 
involved in the electrical resistivity method which 
may vitiate the computed depths by a margin of 
.15% relative to the trae depths. Also, the resisti¬ 
vity and seismic sounding stations do not coincide 
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marked gravity ‘high’ In the Sangola area and the 
pronounced gravity low* In the Karad-Koyna 
region, as also along two short traverses, one in the 
Kuriidwadi area and the other between Amaraoti 
and Nagpur (Fig. 1). The sounding profiles were 
conducted employing the Schlumberger array of 
ciUTont and po''tenfi:al electrodes with maximum 
current electrode spreads ‘AB’ of 4,000 m. 


zones are of special interest from the point of 
view of ground water exploration, as these conduc¬ 
tive zones are often suggestive of intertrappean 
horizons or vesicular portions within the trap. 
Such significant conductive zones indicative of ground 
water potentialities are brought out, for instance, in 
the sounding curve near Sholapur at a depth inter¬ 
val of roughly 30 to 200 metres (Fig. 2) and in 
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Fig. 1 


Typical resistivity curves are presented for some 
of the sounding stations in Figs. 2 and 3, in which 
the computed depths to the successive resistivity 
interfaces are shown alongside the abscissa scale 
of half current electrode spread. One characteristic 
feature tO' be observed is that the Deccan trap 
formation as a whole shows marked resistivity 
stratification, apparently corresponding to lithologi¬ 
cal stratification including intertrappean forma¬ 
tions and vesicular portions within the trap itself, 
presenting, however, on overall low resistivity for 
the Deccan trap section as a whole in relation to 
the highly resistive sub-trap baslement. Such 
marked vertical variations in resistivity are restric¬ 
ted generally to the top one or two hundred metres 
pf the trap within which, incidentally, conductive 


the resistivity curve for sounding station, 34 to 
the west of Karad at a depth interval of roughly 
50 to 110 metres (Fig. 3) from the ground surface. 

The values of the overall thickness of the Deccan 
trap deducted from the deep resistivity soundings 
at some of the stations are presented in Tabic I 
together with the seismically indicated depths. 

Jt may be noted that there is generally a fair 
agreement between the electrically and seismically 
determined depths, allowing for the margin of 
discrepancy caused by such factors as stratification 
and macro-anisotropy (electrical) within the trap 
involved in the electrical resistivity method which 
may vitiate the computed depths by a margin of 
•15% relative to the trae depths. Also, the resisti¬ 
vity and seismic sounding stations do not coincid(j 










^Jan^5’^97t ] Electrical Resistivity Soundings in Deccan Trap Region 


i 1 


exactly but are shifted by a few hundred metres. 
Even making an allowance for these factors, it 
may be noted that at a few stations, the discrepancy 
between the electrically and seismically computed 
depths is considerable, the seismically deduced depth 
being much smaller than the electrically computed 
depth. In such cases, it would be reasonable to infer 
that the seismically computed depth corresponds to 
trap horizon itself, with a higher seismic velocity of 
more than 6 km/sec. which is of the same order 
of velocity of the Archaean and Pre-Cambrian base¬ 
ment formations mentioned earlier. In fact, this 
has been proved to be the case at Alore, some 
6 km to the north-northwest of Pophli (Fig. 1) 
where a drill hole taken to depths of more than 
200 metres was still within the traps. Core samples 
collected at depths from this drill hole showed longi¬ 
tudinal velocity of 6-3 km/sec. as determined in the 
Geophysics Laboratory of the G.S.L 


some intresting and significant features. la the 
region of the Sangola gravity ‘high’, the trap thick¬ 
ness is indicated to be relatively quite small con¬ 
forming to a crustal uplift in this region as inferred 
from the gravity anomaly map, whereas in the 
Karad-Koyna area further to the west, a marked 
thickness of well over 1,000 metres of trap is indi¬ 
cated beneath the ground surface in the form of 
a synclinal sag conforming to a zone of subsidence 
(Kailasam et aL, 1972). Another noteworthy 
feature is that, between Koyna and Pophli to the 
west of the trap scarp, an abrupt fall in the trap 
base of roughly 400 metres is indicated, suggestive 
of a fault postulated earlier on the basis of the 
gravity and seismic results (Kailasam et al., 1969). 
Further to the west along the section, between 
Chiplun and Rampur, another fault is suggested, 
also as deduced earlier on the basis of the gravity 
and seismic data. It is also noteworthy that no 



Fig. 2. Typical electrical resistivity soundings with results over the Deccan Trap in general. 

The results of the resistivity sounding along the major rift, as suggeted by Krishna Brahmam 

traverse from Sholapur to Guhagar (Fig. 4) are et al. <1973), corresponding to the Karad-Koyna 

of particular interest. The base of the Deccan trap • gravity "low’ has been indicated by the resistivity 
column as a whole is shown in the section along .data, as .also ir\ the Kurudwadi area. In fact, the 
this traverse presented in Fig. 4, which brings out Bouguer gravity map presented by Kailasam 

Curr. Sci.—4 
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Table I 

Depth from 
ground sur¬ 
face to base 
of trap/high 

Stn. No. Locality resistivity 

layer from 
resistivity 
soundings 
(m) 


Depth from 
ground sur¬ 
face to base 
of trap/high 
velocity 
interface 
from seismic 
profiles 
(m) 


60 

Sholapur 

290 

260 

55 

Aurangabad 

990 

915 

31 

Karad 

670 

500 

38 

Pophli 

530 

200 

41 

West of Rampur 

810 

670 

57 

Velapur 

580 

290 

59 

Sangola 

327 

•• 

44 

Kurudwadi 

680 


56 

South of Manmad 

>1000 


4 

Nagpur-Amraoti 

road 

>1000 



et al. (1972) and the subsequent detailed gravity 
surveys conducted by the GSI in this region do 
not at all indicate such a rift. The gravity gradient 
to the west of Koyna is quite steep, being roughly 
3 milligals per kilometre and at some places even 
much higher, whereas to the east of Karad, the 
gravity gradient has the normal small regional 
magnitude of 0*5 milligal per kilometre. Further¬ 
more, the pronounced gravity low’ in the Koyna 
area is in the form of a closed, fairly restricted 
feature and does not conform to an extended, 
linear feature of a rift. The resistivity depths toi 
the base of the trap along the Sholapur-Guhagar 
traverse thus bear out the earlier results and 
features brought out by the gravity and seismic 
surveys. Of particular significance is the fact that, 
in the Koyna-Karad region of pronounced gravity 
low’, a thick section of trap is indicated, whereas 
in the zone of gravity 'high’ in the Sangola area, 
a small thickness of trap is indicated, thereby 
establishing that the pronounced gravity anomalies 
are of deep-seated causes due to uplifts and sub¬ 
sidence within the deep crustal and crust-mantle 
layers. The system of parallel faults and associated 
fracturing indicated to the west of Koyna has 



Holf current electrode seporotion A8/2 in metres 


Fig. 3. Typical electrical resistivity soundings along Sholapur-Karad-Guhagar traverse. 
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Table I 


^ Depth from Depth from 

ground sur- ground sur¬ 
face to base face to base 
of trap/high of trap/high 
Stn. No. Locality resistivity velocity 

layer from interface 

resistivity from seismic 
soundings profiles 

(m) (m) 


60 

Sholapur 

290 

260 

55 

Aurangabad 

990 

915 

31 

Karad 

670 

500 

38 

Pophli 

530 

200 

41 

West of Rampur 

810 

670 

57 

Velapur 

580 

290 

59 

Sangola 

327 


44 

Kurudwadi 

680 


56 

South of Manmad 

>1000 


4 

Nagpur-Amraoti 

road 

>1000 



et al. (1972) and the subsequent detailed gravity 
surveys conducted by the GSI in this region do 
not at all indicate such a rift. The gravity gradient 
to the west of Koyna is quite steep, being roughly 
3 milligals per kilometre and at some places even 
much higher, whereas to the east of Karad, the 
gravity gradient has the normal small regional 
magnitude of 0*5 milligal per kilometre. Further¬ 
more, the pronounced gravity ‘low’ in the Koyna 
area is in the form of a closed, fairly restricted 
feature and does not conform to an extended, 
linear feature of a rift. The resistivity depths to 
the base of the trap along the Sholapur-Guhagar 
traverse thus bear out the earlier results and 
features brought out by the gravity and seismic 
surveys. Of particular significance is the fact that, 
in the Koyna-Karad region of pronounced gravity 
‘low’, a thick section of trap is indicated, whereas 
in the zone of gravity ‘high’ in the Sangola area, 
a small thickness of trap is indicated, thereby 
establishing that the pronounced gravity anomalies 
are of deep-seated causes due to uplifts and sub¬ 
sidence within the deep crustal and crust-mantle 
layers. The system of parallel faults and associated 
fracturing indicated to the west of Koyna has 



Fig. 3. Typical electrical resistivity soundings along Sholapur-Karad-Giihagar traverse. 




14 


r Curreni 
L Science 


FIRST INTERNATIONAL SYMPOSIUM ON INVERTEBRATE REPRODUCTION 

RITA G. ADIYODI 

Dcparlment of Zoology, Calient University, Kerala 673 635 


irilHE vast majority of animals in the world are 
invertebrates, but paradoxically enough, most 
studies on reproductive physiology deal with verte¬ 
brates. Reproduction of veitebrates is receiving 
greater attention probably because of the closer 
affinity of man to vertebrates, and also because most 
of his domesticated livestock are vertebrates. Inverte¬ 
brates have an equally strong case inasmuch asi 
they exhibit a wide variety of reproductive patterns 
and behaviour and there are many species among 
invertebrates that are useful or harmful to man¬ 
kind. The International Symposium on Reproduc¬ 
tive Physiology of Invertebrates (ISRPl) held at 
Calicut from September 10 to 12, 1975 under the 
joint auspices of the University of Calicut and the 
Kerala Academy of Biology considered the various 
aspects of the physiology of sex and reproduction 
in a variety of invertebrate groups. Of the 66 con¬ 
tributions from 14 countries, 38 were presented on 
the floor. ISRPl was inaugurated in the Library 
Hall of Calicut University by Prof. Sukumar' 
Azhikode, Acting Vice-Chancellor of the Univer¬ 
sity. N. B. Nair, president of the Kerala Academy 
of Biology, who presided over the function stressed; 
the importance of studies on reproduction of marine 
invertebrates. 

K. G. Adiyodi, convener of ISRPl in his wel¬ 
come address, “New perspectives and challenges”, 
pointed out the need for studies on the reproductive 
physiology of lowly organised invertebrates. These 
investigations could prove valuable in tracing the 
‘ physiological phytogeny of reproduction, and alsO' 
'■'the fela!tion between somatic growth and asexual and' 
sexual types of reproduction. There is great need to 
‘ look for extraovarian origin of yolk in invertebrates- 
(that oviposit frequently or lay eggs in large numbers) 
other than insects and crustaceans. The site of 
synthesis of vitellogenins in crustaceans is also' 
to be elucidated. Studies on the modes of action. 
' of ■ invertebrate gonadotropins have suffered as no' 
gonadotropin other than the insect juvenile hormone 
t has been characterized todate. K. G. Adiyodi also 
suggested that the physiology and control of 
ovoviviparity and viviparity in invertebrates could 
make interesting comparisons with those of 
vertebrates. 


There were eight scientific sessions (name of 
chairman in brackets) : Sexual physiology and' 
population dynamics (T. K. Watanabe, Japan), 
Spermatogenesis (W. H. Clark, Jr., USA), Sperms 
motility, egg cortical reaction and fertilization 
(Richard L. Miller, USA), Ovarian development 
and reproductive cycles (R. Nagabhushanam, India), 
Reproductive ecology and biochemistry (K. Hotta, 
Japan), Reproductive tracts and accessory sex 
glands (D. F. Went, Switzerland), Reproductive' 
behaviour (B. R. Laurence, UK) and Mechanisms, 
controlling reproduction (T. S. Adams, USA). 
Genetic variations and productivity in natural 
populations of Drosophila melanogaster were 
discussed by T. K. Watanabe (Japan). Katsunuma 
population has maintained for many years several 
polymorphic inversions ; the heterokaryotype showed 
significant superiority with regard to- productivity over 
both homokaryotypes. V. K. Bhasin and M. K. K. 
Pillai (India) suggested that mosquitoes can be 
more effectively sterilized by slower and sustainedl 
penetration of phosphoramides at low doses ; in. 
laboratory experiments, the sexual behaviour of 
male Aedes aegypti sterilized by phosphoramide 
treatment was not found altered. R. J. Irving- 
Bell’s (Australia) studies on Ciilex pipietis com¬ 
plex indicate that cytoplasmic incompatibility may 
only occur between wild populations from climati¬ 
cally diflerent environments rather than with geo¬ 
graphical distance. Aspects of spermatogenesis 
studied by electron microscopy were presented^ 
by J. Pochon-Masson and I. D. G. Ginneken. 
(France) and Y. Takahashi et al, (.lapan),. Richard 
L. Miller (USA) who reviewed the distribution of 
sperm chemotaxis in the animal kingdom said that 
circumstantial to strong evidence exists in Hydrozoa 
(Colenterata), Ectoprocta, Cephalopoda Molfusca,, 
Chaetognatha, Urochordata and Vertebrata. 
Pericentriolar processes in cnidarian (Hydracthiia) 
spermatids described by M. G. Kleve and W. H. 
Clark, Jr. (USA) are apparently not involved in 
/the direct spermatogenic events; possibly tihey 
have some role in the chemotactic behaviour of the 
cnidarian sperm. R. W. Atherton (USA) in his. 
contribution submitted^ to ISRPl hypothesized that 
“neurochemical effects on invertebrate and verte¬ 
brate sperm motility may be active through a path 
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Unking acetylcholinesterase and adenylatecyclase 
activity”. 

Fertilizability can be induced in starfish oocytes 
by l-methyladenine ; mixing of germinal vesicle 
material with ooplasm is, however, necessary for 
genuine cleavage. Nuclei of sperm that enter an 
oocyte having intact germinal vesicle show no* 
visible change until the germinal vesicle is made' 
to break with l-methyladenine. Sperm nuclei now 
swell indicating the involvement of the material 
of the germinal vesicle in the process. W. H. 
Clark, Jr. et ciL (USA) presented evidence to 
show that the cortical rods in the cortex of mature 
oocytes in penaeids are composed of neutral 
mucopolysaccharides, and suggested that their 
discharge and dissipation may depend on Mg-H- 
ions, a protease and possibly a phosphatase. D. F. 
Went (Switzerland) narrated his success with 
in vitro culture from oogonium to larva for several 
generations in the paedogenetic viviparous gall 
midge, Heteropeza pygmaca ; determination of sex 
in the ovary depends on nutritive conditions for 
the feeding larvae. 

The chemistry of sialoglycoproteins contained in 
the jelly coat substances of sea urchin eggs was 
presented by K. Hotta and M. Kurokawa (Japan) ; 
sialic acids in the sialoglycoprotein of Pseudocen- 
trotus depressiis consisted mainly of N-glycolyl- 
and N-acietO'-glycolyl-4-meil1hyl-4, 9-didieoxy neura¬ 
minic acids, whereas those of Antfiocidaris crassi- 
spina and Hemicentroius piilcherrlmus were mostly 
N-glycolylneuraminic acid with some N-acetylyneura- 
minic acid. G. Anilkumar and K. G. Adiyodi 
(India) reported cyclicity in the secretory activity 
of the spermathecal glandular epithelium in the 
crab, ParateJphiisa hydrodromous in relation to the 
vitellogenic cycle. This suggests that the spermathe¬ 
cal epithelium in crabs may be a target tissue of 
one or more of the crustacean reproductive 
hormones. T. *S. Dhadialla (Kenya) presented the 
results of his investigations on the relative influences 
of mechanical and chemical factors of mating on 
engorgement in the female hard tick, Rhiplcephahis 
append iculatus. Results of Dhadialla seem toi 
suggest that the stimuli for rapid engorgement in 
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female ticks are mostly’ mechanical and partly 
chemical, the latter resulting from spermatophore 
and its contents. 

Endocrine controls in ovarian maturation and 

the neural influences in oviposition received atten¬ 
tion at ISRPI. T. S. Adams (USA) hypothesized 
that the oostatic hormone postulated by him in 
the housefly may regulate the release of neuro¬ 
secretory material from the median neurosecretory 
cells. P. J. W. Olive (UK) presented evidence 
to show that prostomium is the source of a hormone 
that initiates and supports vitellogenesis in poly- 
chaetes. Spawning can be induced in gravid 
NepJitys hombergi if supra-oesophageal ganglion 
homogenate is administered ; the homogenate of 
sub-oesophageal ganglion shows no such effect. 
K. Yamaoka (Japan) explained his studies on 

mechanisms releasing ovipositional behaviour in 
Bombyx mori. Copulation enhances egg-laying 
and also the spontaneous nervous activity of the 
isolated last abdominal ganglion (SMG IX) in 

female moths. Oviposition-stimulating substance 
contained in male sex secretions transferred into 

the female during coitus apparently affects Na+ 
and K+ permeability of the sheath of SMG IX ; 
the change in ionic condition probably causes the 
activation of the ganglion. 

The deliberations were interesting and useful and 
covered the structural, biochemical, histochemical, 
endocrinological, neurological, pharmacological, ecolo¬ 
gical, genetical and evolutionary aspects of reproduc¬ 
tive function. An International Society for Inverte¬ 
brate. Reproduction (ISIR) was established at the 
Symposium. A 20-member executive council was 
elected with Wallis H. Clark, Jr. (USA) as the 
President, T. S. Adams (USA), B. R. Laurence 
(UK) and T. R. Odhiambo (Kenya) as the Vice- 
Presidents, K. G. Adiyodi (India) as the Secretary, 
P. J. W. Olive (UK) as the Joint Secretary and 
D. F. Went (Switzerland) as the Treasurer. 
Calicut symposium has been accepted as the First 
International Symposium on Invertebrate Reproduc¬ 
tion of ISIR; the second is slated to be held in 
USA in 1978. 


First International Symposium on Invertebrate Reproduction 
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ACCURATE DETERMINATION OF M1-E 2 
MIXING RATIO AND NUCLEAR STRUCTURE 
PARAMETER OF THE 39*58 keV TRANSITION 

IN 129 Xe 

The L- sub shell ratios of the 39*58 keV transi¬ 
tion in 129 Xe were measured quite accurately by 
Geiger et al.^, using an iron free double focussing 
beta ray spectrometer. The experimental values 
were used by Geiger ct al.'^ to derive the values 
of the M1-E2 mixing ratio as M 1 -(-(^^■075 ±: 
0*025) % E2. Considering the low energy of 
the transition and the spins of the levels, namely, 
3/2 and I- which the transition connects the M 1 
component should be I-forbidden. Consequently 
gamma transition matrix clement should be smaller 
than in the normal case. As a rCvSult the anomaly 
parameter defined as the ratio of the penetration 
matrix element and the gamma ray matrix element 
should be sizeable. Such an anomaly factor was 
searched for, by Venkata Ramaniah et al.-, by 
analysing the L subshell ratios of Geiger et al.^, 
in conjunction with the theoretical tabulations of 
Hager and Seltzer'*”i for conversion coefficients and 
penetration functions, in a bid to get an, accurate 
value of the M I-E 2 mixing ratio of this transi¬ 
tion. A plot of X r.y was made for experimental 
values of Lj/Ljp Lj/Lnx ^erms of the 

experimental conversion coefficient ratios and penetra¬ 
tion functions. The centre of gravity of the area 
common to the three ratios would yield values of 
X and 5-. Since in Fig. 1', Venkata Ramaniah- 
derived the values of X and from a shaded area 

which is not common to the three subshcll ratio 
lines, it was thought desirable to rcanalysc the 
data from the point of view of mixing ratiO' and 
penetration parameter. In Fig. 1, we have given 
the diagram obtained from a careful analysis of 
experimental and theoretical data which is listed 
in Table I. 

Table 1 

Experimental and theoretical siMiell ratios luxuf 
in the analysis 

Sub shell 

Ratio Theoretical lixpcrimcntal 



E2 

Ml 


Li/Lii 

0 *0625 

12*45 

10 • f 0 *625 
- 0 *577 

Ln/L„x 

0*7238 

4*08 

3*225 1 0-49 
-- 0 *40 

Li/Liii 

0 *0452 

50*8 

32*258+4*2 


^ 3-4 


The values of and X are as under : 

5-^ =: (0*04 ± 0*03) % 

X = 12 ±: 6. 

The sign of X fs compatible with the effective 
operator calculations of Subba Raos which predict 
the sign of X to be positive for all odd particle 
transitions. 



Fig, 1. Plot of X vs. 5-' for the 39*58 keV transi¬ 
tion in 129 Xe. 

The authors are thankful to Prof. B. S. Sood. for 
his constant encouragement and facilities. One of 
us (VSR) is grateful to the CSIR for financial 
help. 

ffiiysics Department, V. S. Ptjgri. 

Punjabi University, H. S. Sahota. 
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X-RAV K-ABSORPTION EDGES OF Ge, GeO, 
AND Se, SeOa 

It is known that in a solid, the valence state 
electrons participate in the chemical bonds. Several 
things happen^ when the chemical composition of 
the solid is varied. The combined effect will be 
to shift the energy of inner state X-ray absorption 
edge as the chemical bonds around an atom in a 
solid are changed. The purpose of this note is to 
report such shifts when germanium and selenium 
form oxides. 

A Machlett sealed X-ray tube with a tungsten 
target at 12 mA and 15 kV has been used to record 
the photographs. A 40 cm. Cauchois type bent 
crystal spectrograph was used as analyser with 
(201) mica reflection planes. The resolution of 
the spectrograph was such, as to record a resolved 
spectrum of Mo ^1,3 doublet in first and second 
order. Absorption edges were recorded on kodak 
X-ray films in exposures lasting from 6 to 8 hours. 
Microphotometer records were obtained with a 
magnification of X 4. The dispersion was 
^ 12 x.u./mm in the region of discontinuity. The 
absorption screens were prepared by uniformly 
spreading the substances, in the powder form on 
a scotch tape and covering it with another piece 
of the tape. The following tungsten reference lines 
were used for measurements : LTj, Lto* L 74 and 
L75. 

Germanium metal powder supplied by Messrs. 
.Tohnson Mathey, Co. Ltd., London and selenium, 
powder supplied by Messrs. Shinko Chemical Co. Ltd., 
Japan, were used. Germanium dioxide and selenium' 
dioxide were obtained from National Chemical 
Laboratory, Poona, India. 

The results of our measurements on the micro¬ 
photometer records with magnification, x 4 are given 
in the Table I. The electronic configuration of 
germanium is 3 d^o 4 s^ 4 p-. In germanium the 
covalent bonding is due to sp3 hybrid formation. 

Table I 


K-absorption edge of Ge, GeO^, Se and SeO^ 


Sub¬ 

stances 

Ain 
x.u. rb 
005 

v/R 

A7R 

A eV 

±0-3 

Re¬ 

mark 

Ge 

II14-34 

817-76 

000 

0-00 

,. 

GeOg 

J114-26 

817*86 

+ 0-1 

± 1-35 


Se 

977-60 

932*15 

0-00 

0-00 

.. 

SeOa 

976-71 

933*00 

+ 0-85 

+ 11-53 

W.L. 


It leads to an energy band model having a small 
energy gap, .0-72 eV. In germanium intrinsic 
conductivity is, therefore, observed at room tempera¬ 
ture. The large carrier drift mobility in germanium 
suggests that the valence electrons have a tendency tg 


resemble free • electrons. Hence, as expected, a 
white line has not been observed. The shift in Ge02 is 
1*35 eV. A larger shift was expected on the basis 
of covalent character. The percentage of covalency 
as calculated by Suchet’s formula^ is only 3L 
However, a large shift has not been observed in 
GeO^ as reported by Sapre and MandeS. In 
crystalline GeOo the contribution to the oovalency 
is expected to be large due to the 
bonds in the crystal^. This would result in smaller 
shift in GeOo. The situation may be compared 
with that of Ga^O.^ where it was found that the 
covalent nature of the bond results in small shifts•«. 

It is seen that selenium metal edge, shifts towards 
the short wavelength side, in the selenium dioxide 
(SeO^) by 11-53 eV with respect to the pure 
selenium. A marked white line (WL) in the case 
of SeOo has been observed. Although selenium 
is a semiconductor, no predominant white line has 
been observed in this case. White line has been 
reported by DesLattes and deBen^ in selenium 
spectrum using very thin absorbing screens obtained 
by vacuum evaporation technique. Other studies^ 
have established that white line near the absorp¬ 
tion edge disappears gradually by the use of 
increasingly thicker screens. Difficulty of obtaining 
white line in selenium using powder absorbing 
screens has also been pointed out by Mande et alS^. 
The valency of selenium in SeOo is 4 and there¬ 
fore large shift as expected has Ibeen observed^. 

Author is grateful to Dr. B. K. Agarwal of 
Physics Department, Allahabad University, Allaha¬ 
bad, for interest in this work. 

Department of Physics, L. P. Verma. 

K.N. Government Postgraduate 
College, 

Gyanpur, Varanasi, July 3, 1975. 
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THE PETROGRAPHIC STUDIES AND THE AGE 
DETERMINATION OF KOIDAL GNEISS, 
KUMAON HIMALAYA 

The age and origin of granitic and migmatitic rocks, 
which cover a large tract in the Kumaon Himalaya, 
have been a subject of study by many workers and 
widely different views have been expressed on this 
subject. For instance, the gneissic rocks of 
Ramgarh area of Kumaon Himalaya were termed 
as quartz porphyries by Heim and Gansseri and 
were assigned a Pre-Cambrian age. On the other 
hand, Pande- designated these rocks as migmatites 
on the basis of field and petrographic studies. He 
assigned a metamorphic origin and Tertiary age to 
these rocks. Isotopic age data can provide useful 
information for resolving the question of age and 
even of origin of these rocks. The present com¬ 
munication reports the first Rb-Sr whole rock study 
for the gneissic rocks of Koidal area, District 
Nainital, Kumaon Himalaya. A brief account of 
the field-observations and petrographic studies is 
also given. 

The rock varies in appearance from streaky 
gneiss at one end to subfoliated granite at the other. 
In general, it has a conformable contact with the 
surrounding chlorite-sericite schist. Under thin 
section, the felspar phenocrysts are usually micro- 
cline. Fine grains of quartz, chlorite and sericite 
occur in the ground mass. Parallel to sub-parallel 
arrangement of the flaky minerals gives it a foliated 
appearance. Fracturing of the phenocrysts of micro- 
cline and some straining-effect in the quartz-grains 
provide evidence of the rock having been involved 
in a tectonic event. On the whole, the gneissic 
rocks under study, on the basis of lithological 
similarities and tectonic setup, can be correlated to 
the foliated migmatites of Ramgarh area in the 
West (Pande-) and Debguru gneiss of Gorakhnath 
formation of Lohaghat group in the East (Mishra and 
Sharma-'^). However, the outdrop wildth of the 
gneissic rocks increases from about 1 to 1 km in 
the Ramgarh to about 3 km in the Koidal area 
and to more than 5 km in the Debguru area. 

Rb-Sr studies for the Koidal area have been 
made by use of conventional mass-spectromctric 
and isotopic-dilution techniques. In conformity 
with our earlier Work;*”'’, the decay constant for 
rubidium has been taken as 1*47 X lO'^Vyear and 
the initial SrS7/Sr8« = 0-709. The results of 
analyses are' given below : Sample no. and loca¬ 
tion = PHS/108 (29“ 22' 15" ; 79“ 42/ 15") ; 
(SrST/SirSO) total = 0-854 ± 0-015; Rb87 = 
100-4 ppm; Common Sr = 121 ppm; Apparent 
age = 1170 ± 120 miy. 

The above results point out that the Koidal 
gneiss is of Pre-Cambrian age. The isochrpn age 


may, however, turn out to be younger than the 
above-mentioned apparent age. 

Shri D. K. Chadha, Sliri J. K. Bhalla and Shri J. S. 
Gill gave assistance in the early phases of this, 
work. The authors’ thanks are due to the Bhabha 
Atomic Research Centre, Bombay, for loaning of 
the mass-spectrometer. The financial assistance of 
the C.S.I.R. and INSA are gratefully acknowledged. 
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STUDIES IN METHYLENATION OF SOME 
POLYPHENOLS; ISOLATION OF DIMERS 
LINKED THROUGH METHYLENEDIOXY 
GROUP 

Methylenation of quinacetophenone and 6-hydroxy 
•flavonc yielded the bimolecular compounds linked 
through a methylenedioxy group in 5 and 6 posi¬ 
tion respectively. The dimer obtained fromi 
quinacetophenone could be converted to that 
obtained from 6-hydroxy flavone through cyclisa- 
tion using benzoic anhydride and sodium benzoate. 

Methylenation, regarded as a biogenetic process, 
has been commonly reported in plant polypheno- 
Hcsi“*“». In the past several years methylenations have 
been carried out in polyphenols in the laboratory, 
e.g., in 5,6, 7,4'“tetrahydroxyisoflavone<> and 
Vogoletin'^ methylenation of a catechol unit in 
6,7- positions was successful. ’Methylenation of 
7-hydroxyflavonoids and carbonyl derivatives of 
resorcinol has been reported to yield bimolecular 
compounds linked through a methylene’dioxy group 
in the reactive 7 and 4 positions respectively-'^. 

During the present work quinacetophenone (1) has 
been methylenated with piethylene iodide in 
presence of potassium carbonate and the isolated 
product was found to be bi-(2-hydroxy-1-aceto- 
phenonyl-2-oxy) methane (2). 

Condensation of compound (2) with benzoic an- 
,hydride and sodium benzoate yielded b;i-(6-flavionyloxy) 
methane (3). This was found to be identical with , the 
product obtained by the methylenation of 6-hydroxy- 
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flavone (4), by mixed melting point, co-chromato¬ 
graphy and comparison of their infrared spectra. 
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Experimental 

Bi-(2~hydroxy-l-acetopIienoy!-5-oxy) methane .— 
Quinacetophenone (2 g) was refluxed in acetone 
(40 ml) with methylene iodide (1ml) and 
anhydrous potassium carbonate (10 g) for 4 hrs. 
Acetone was distilled off and water (100 ml) added 
to the residue. The solid, after filtration and 
drying, crystallized from ethanol as colourless 
needles, m.p. 192-193° 1630 cm'^ (H-bonded 

C=:0). It gave positive methylenedioxy test 
(found C, 64-45 ; H, 5-0, required 

C, 64*6 ; H, 5-1%). 

Synthesis of bi-(6-flavonyIoxy) methane : 

- (1) from bi-(2-hydroxy-l-acetophenonyl-5-oxy) 
methane. —A mixture of bi-(2-hydroxy-l-aceto- 
phenonyl-S^oxy) methane (2-6 g) benzoic anhydride 
(35 g) and sodium benzoate (7 g) was heated at 
180-185° for 4 hrs. It was then cooled and the 
pale brown mass was broken up and added to 
alcohol (170ml). The mixture was boiled during 
the gradual addition of potassium hydroxide (18 g) 
dissolved in 40 ml of water and then heated for 
30 minutes under reflux. The alcohol was removed 
by distillation. - The' residue was dissolved hi 
water. The filtered solution was saturated with 
carbon dioxide. The precipitate was filtered, dried 
and then crystallised' from ethyl acetate as colour¬ 
less microprisms, m.p. 236-237°. R^= 0-65 chloro'- 
form-ethyl acetate (3 : 20) 1640 cm"i 

(flavone C=0 (found C, 75-95 ; H, 4-0 ; mol. 
wt. (Rast method), 469 ; requires 

C, 76-21 ; H, 4-1^ ; mol. wt., 488). 

(2) Dimer from 6-hydroxy flavone. —6-hydroxy- 
flavone (0-2 g), acetone (125ml), methylene iodide 
(0-1 ml) and anhydrous potassium carbonate (4 g) 
were refluxed together' for 40’hrs. Acetone was 


distilled off and water (100ml) was added to the 
res|id'ue. The solid (0*1 g), after filtration and 
drying, crystallized from ethyl acetate as colour¬ 
less microprisms, m.p. 236-237°. Mixed m.p, with 
the compound synthesised by the method (T) was 
not depressed. It gave positive methylenedioxy test. 

0-65 ; chloroform-ethyl acetate (3 ; 20) [found 
C, 76-1 ; H, 4-1 ; mol. wt. (Rast method), 471 ; 

requires C, 76-21 ; H, 4-1% ; mol. wt., 

488]. “ 

Methylenedioxy test. —The methylenedioxy test 
was performed by heating the compound with gallic 
acid and cone. H2SO4 on a boiling water bath. 

Emerald green colour was taken as a positive 

reaction. 
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EFFECT OF ELECTROLYTES ON THE RATE 
OF HYDROLYSIS OF 1-PHENYLNEOPENTYT 
CHLORIDE IN WATER 

The diagnostic introduced by Ingold^ of addimr a 
lyate ion or another nucleophile for distinguishing 
between S^l and S^2 mechanisms has been criticised 
by Hine-. Following this, this technique has 
either been ignored'^ or misinterpreted'^. However, 
Schleyer has recently proved the correctness of 
Ingold’s view, so far as azide ions are concerned^*. 
We have now studied a system, which is. not 
readily susceptible to attack, using the less 
nucleophilic bromide as the reagent. 

1-phenylneopentyl chloride has been shown to 
solvdlyse by the' mechanism, even in relatively 
non-ionizing solvents^'7. Jt has also' been shown 
that its structure disfavours attack^*. We hw 
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studied the kinetics of hydrolysis in solvent water 
in which, because of the high ionizing capacity of 
the medium, an S^, 2 pathway is even less likely 
Our results (Table I) show that non-common ion 

Table i 

Effect of added ions on the rate of hydrolysis of 


1-phenylneopemtyl chloride in water 
Temp. 45 •70'^ C (RCl) = 0 -0006 M 


Added 

salt 

Concen¬ 

tration 

(M) 

100*3,(5-1) 

% increase in 
rate due 
to added 
salt 

Nil 

. . 

1 -47 

• • 

LiC104 

0*05 

1 -47 

0*0 

NaNOs 

0*05 

1 -52 

2*7 

NaBr 

0*01 

1 -63 

10-9 


0-05 

2*04 

38*8 


0-10 

2-15 

46-3 


electrolytes show negligible ionic strength effect, 
which is consistent with the - Debye-Hiickel theory. 
Addition of bromide ions on the other hand shows 
marked increase in rate ; the non-linearity between 
the increase in rate and the bromide ion concentra¬ 
tion clearly indicates that its effect is not due to 
the normal type of salt effect described by WinsteinS, 
Further support for this conclusion comes from the 
observation that the rate constants in the presence 
of bromide ions increase with the progress of 
reaction. This effect is not seen either in the 
absence of bromide ions or in the presence of other 
non-common ion electrolytes. 

Department of Chemistry, R. Anantaraman. 

Kerala University, M. R. Nair. 

Trivandrum 695 001, 

July 15, 1975. 
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THE OBSERVED ACTIVATION OF ENZYMES 
BY MN+^ IS SOMETIMES AN ARTIFACT 
During a study of the effect of metal ions on the 
activity of a bacterial malic dehydrogenase 
(EC 1.1.1.37), it was found that Mn-r+ at con- 
centrat.’-ons as low as 10't> M stimulated the rate 
at which absorption at 340 nm increased when 
malate and NAD were in excess. When oxalo- 
acetate (OAA) and NADH were in excess, addi¬ 
tion of Mn+ '- reduced the rate at which absorption 
at 340 nm decreased (Fig. 1). The kinetics of 
these reactions suggested the presence of a con¬ 
taminating activity such as malate-NAD-oxi do- 
reductase (EC 1.1.1.38). This enzyme, which is 
activated by Mn+-f-, catalyzes tihe oonverision of 
malate to pyruvate and carbon dioxide^. 



oxaloacetate and NADH in tris buffer at pH 8*5. 
Solid line with circular symbols : enzyme with 
malate and NAD at pH 8-5. Curves with X 
symbols contained in addition 1 mM Mn++. Curve 
with triangles : buffer only plus 1 mM Mn"'-*' at pH. 8 • 5 
Base line (half circles) : buffer at pH 7-0 plus 
1 mM or buffer at pH 8-5 with 1 mM EDTA 

plus 1 mM Mn'^'’", or buffer alone. 

We sought direct evidence for the presence of 
this enzyme by testing for the formation of both 
pyruvate and COo, the latter was determined 
manometrically after acidification. The CO2 
resulted from the splontaneofus decbmposition of 
OAA and its amount was independent of the 
Mn-H- concentration. What pyruvate was detected 
by gas-liquid chromatography (GLC) was also 
unrelated to metal ions and was traced, in part, 
to the breakdown of OAA during methylation for 
GLC. Pyruvate was also estimated with lactic 
dejhydrogenase ; no si^ificant increase could be 
attributed to the presence of Mn++ in the malic 
dehydrogenase assay. Further protein purification 
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steps did not increase the specific activity of the 
Mn-dependent activity, nor did it alter the fact 
that Mn-H- stimulated the rate of reaction in one 
direction but not in the other. This suggested a 
non-^enzymatic readtion. Careful examination of 
the system showed that the absorbancy of solutions 
of Mn++ in buffer at pH 8*5 increased steadily 
with time at a rate of the order of that expected 
for enzymic preparations. This effect was obviated 
by pH values below 7*0 or in the presence of 
ethylenediaminetetracetic acid (EDTA) as shown in 
Fig. 1. The rate of change in absorption was 
dependent on the pH and also the presence of 
dissolved oxygen. The reaction is, in fact, the 
oxidation of Mn+-i- to MnH-^. The product, which 
is probably largely Mn (OH):i or a mixture of 
basic salts, is soluble at low concentrations. The 
solutes become colloidal and finally prcicipitate 
particularly at higher initial Mn-iH- concentrations 
and at higher pH values, A fairly large number 
of enzymes are activated by Mn-H-. We believe, 
however, that some reports of stimulation by Mn++ 
(but not by ' other metal ions) should be re¬ 
examined. For example the NAD-linked glucose 
dehydrogenase of Bacillus cereus is reported 
activated at pH 8 by 10“^ M Mn++. Other metals 
had no effect. Stimulation by Mn‘i-+ is demon¬ 
strated, but the term—activation—which is used may 
be misleading^. Was the appropriate control 
(Mn++ in buffer alone) run ? It is extremely 
important that it should be particularly with 
spectrophotometric assays at wavelengths below 
about 450 nm at pH 7 or above, in the presence 
of air. 

Dept, of Microbiology, K. C. Mohankumar.*'' 
University of Hawaii, L. R. Berger. 
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CYCLIC NUCLEOTIDE PHOSPHODIESTERASE 
ACTIVITY IN aCER ARIETJNUM 
Cyclic 3 : 5 adenosine monophosphate (cAMP) 
mimics the action of indol-yl-3-acetic acid (lAA) 
in stimulating the activity of tryptophan oxygenase 
in Cicer arietinum^. Furthermore, exposure of 
seedlings to lAA leads to an increase in the adenyl 
cyclase activity^. cAMP also stimulates RNA and 
protein synthesis^ and protein phosphorylation^ in 


the seedlings. These findings suggest a regulatory 
role for cAMP in germination^ and it was of 
interest, therefore, to examine the activity of 
cAMP phosphodiesterase which mediates the 
hydrolysis and thereby controls the intracellular 
concentration of cAMP in living cells. cAMP 
phosphodiesterase activity<5 was present in dormant 
seeds and registered a significant rise after 72 hr 
germination. The enzyme prepared from 72 hr 
seedlings (whole seeds miuns testae and cotyledon) 
was localized in the supernatant fraction recovered 
after sedimenting organelles at 100,000 g. The 
enzyme had an optimum pH around 5 and hydro¬ 
lysed besides cAMP, cyclic uridine monophosphate, 
cyclic guanosine monophosphate and dibutyryl 
cAMP. Theophylline or theobromine in a con¬ 
centration range of 100 /^M-l niM had no inhibi¬ 
tory effect and imidazole (100/xM) or lAA up to 
1 mM had no activating effect on the enzyme. The 
plant enzyme thus seems to be different from 
mammalian cyclic AMP phosphodiesterases. 
Division of Biochemistry, Ashoic K. Srivastava.'*' 
Central Drug Research Salman Azhar.’''*’' 
Institute, 

Lucknow, March 25, 1975. 
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OCCURRENCE OF AVICULARIN IN THE 
LEAVES OF CINCHONA OFFICINALIS 
AND C. ROBUSTA 

The genus Cinchona belonging to the family 
Rubiaceae and well-known for its alkaloids, has 
not been studied in any detail for the presence 
of polyphenols. We have earlier reported^ the 
occurrence of m'anhitol in twenty plants and 
flavonoids in seven members of this family. 
The isolation of reynoutrin (a cojmpound miisi- 
identified earlier as a xyloside^ and later shown 
to be an arabinoside^) from Cinchona ledgerianaA 
has been reported. In view of these it was con¬ 
sidered desirable to examine the leaves of 
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C. officinalis and C. robust a grown in South India 
and oiir findings are recorded below. 

Adopting the standard procedure for the isola¬ 
tion of ilavonoids, the aglycones present in the 
leaves were found to be mainly quercetin with 
small quantities of kaempferol. Of the three 

glycosides present, the one in appreciable quantity 
was isolated in pure form as light yellow needles, 
m.p. 210-12° (decomp). It was purple under 
U.V. changing to yellow with NH3 and had 
259, 359 and 238, 286 (EtOH) 

and showed shifts with diagnostic reagents^ charac¬ 
teristic for a quercetin-3-O-glycoside. Its IR spectrum 
(KBr) exhibited bands at 1650, 1600, 1500, 1360, 
1195, 1110, 1040, 1000, 945, 920; 825 and 

800 cm“h On acid hydrolysis it yielded quercetin 
and L-arabinose in equal proportion. The identity 
of the sugar as L-arabinose was established by 
co-chromatography of the sample with authentic 
arabihose and xylose. They had R, (arabinose, 
xylose) : 0*27, 0-27 (BAW) ; 0-55, 0*50 (phenol); 
0-45, 0*48 (/-BAW) ; 0-30, 0-35 (ethyl acetate : 
pyridine: water = 10 : 4: 3); 0-25, 0*27 

(butanol : ethanol ; water = 4:1:1) and 0*36, 
0-44 (benzene : butanol ; pyridine : water. = 1 : 
5 : 3 : 3). Thus, the glycoside was identified as 
quercetin-3-O-L-arabinoside and a direct compari¬ 
son, co-chromatography and superimposable I.R. 
spectra with an authentic compound showed it tO' be 
avicularin (quercetin—3-0-a-L—arabinoside). 

In order to ascertain whether the quercetin 
glycoside isolated from C. ledgeriana was really 
quercetin-3-xyloside or the so far misidentified 
reynoutrin, an. attempt made to procure a small 
quantity of the sample isolated from C. ledgeriana"^ 
for comparison was unsuccessful. The absence of 
record of the occurrence of quercetin-3-O-xyloside 
so far in nature, the earlier misidentification of 
reynoutrin as a xyloside and the present isolation 
of avicularin from C. officinalis and C. rohusta 
warrant a re-examination of the true nature of the 
quercetin pentoside*^ isolated from C, ledgerianaf^. 

Our grateful thanks are due to Shri S. Kalyana- 
sundaram, Botanist, Government Cinchona Planta¬ 
tions, Dodabetta, Nilgiris, for authentic leaves of 
C. officinalis and C. robusta, Drs. T. R. Govinda- 
chari and B. S. Joshi, Ciba-Geigy Research Centre, 
Bombay-63, and Dr. L. Horhammer, University of 
Munich, Germany, for the spectral data and the 
Principal, JIPMER, for encouragement. 
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THE EFFECT OF TOLUENE, PHENOBARBITAL 
AND 3-METHYLCHOLANTHRENE ON HEPATIC 
MICROSOMAL LIPID PEROXIDATION 

PHENOBARBITAL AND 3-METHYLCHOLANTHRENE are 
known to be potent inducers of a range of hepatic 
micrfosomal xenobiotic metabolizing e>iizymes. It 
has been reported that the pretreatment of rats 
with either of these compounds produces inhibition 
of hepatic microsomal lipid peroxidation^. 
Numerous attempts have been madie to study the 
levels of liver lipid peroxides in carbon tetrachlo¬ 
ride treated rats-"^ and it has been reported that 
the butylated hydroxytoluene-'>'G and benzeneJ signi¬ 
ficantly reduce the lipid peroxide formation. 

Except for a preliminary studys, involving some 
aromatic hydrocarbons, there is no recorded informa¬ 
tion about the effect of organic solvents on hepatic 
m’crosomal lipid peroxidation in rat. Accordingly, 
the present paper reports the effect of toluene on 
liver microsomal lipid peroxidation. Furthermore, the 
effect of pretreatment of phenobarbital and 3-methyl- 
cholanthrene on the toxicity of toluene was also 
studied. 

Materials and Methods 

Hindustan antibiotic strain adult male (200- 
250 gm) and female (135-160 gm) albino rats 
were obtained from Hindiistan-Antibiotics, Poona. 
The animals were kept in an air-conditioned room: 
and supplied with rat pellets (obtained from Hindu- 
stan-Lever Ltd., Bombay) ad libitum prior to the 
initiation of the experiments. All animals were fed 
on a synthetic diet for 1 week before initiation of 
the experiments. The composition of the diet wasi 
as reported earlier^ except that the casein content 
was increased to 18%. The rats were then allotted 
to the following groups and ■ pair ted'- during the 
experimental period. (1) Control, (2) Toluene 
treated, (3) Phenobarbital treated, (4) Phenobarbital 
and toluene treated, (5) 3-Methylcholanthrene 
treated and (6) 3-Methylcholanthrene and toluene 
treated. Toluene (0-72 ml/kg body wt.) was 
administered orally to the rats using com oil as a 
carrier in the morning (before feeding) for 2 succes¬ 
sive days. Sodium phenobarbital (80 mg/kg 
body wt.) was injected intraperitoneally, daily, in 
the inoming between 8 •0-9-0 a.m. for 3 days, 
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Rats in group 4 which were treated with pheno- 
barbital were further treated with toluene for 2 
successive days. 3-Methylcholanthrene (obtained 
from Calbiochem, Switzerland,) was injected intra- 
peritoneally at, a dose of 20 mg/kg body wt. in 
corn oil in the morning for 2 days. The rats in 
group 6 which were treated with 3-methylcholan- 
threne were further treated with toluene for 
2 successive days. 

Tissue Preparation .—^The animals were killed by 
decapitation, 24 hours after the last injection. The 
whole livers were carefully perfused with 0-9% 
ice-cold saline, excised, weighed, minced and homo¬ 
genized (1:4 w/v) in ice-cold 50 mM Tris-HCl 
buffer, pH 7-4 containing 1*15% KCl. All tissue 
preparations were made at — 2“ C. The micro- 
somes were isolated by the procedure of Baker 
et a/.io. The microsomal protein was determined 
by the biuret methodusing crystalline bovine 
serum albumin as the standard. 

Lipid Peroxidation .—NADPH linked lipid peroxida¬ 
tion was assayed! according to the method of 
Ernster and Nordenbrand^-. Ascorbate-induced 
lipid peroxidation was carried out in the same 
medium but nicotinamide was omitted and NADPH 
was replaced by 1 mM ascorbate. The malon- 
aldehyde formation was measured by the thiobarbi- 
turic acid reactioni^. 

Results and Discussion 

Table I shows the effect of various treatments on 
lipid peroxidation. Phenobarbital and 3-methyl- 
cholanthrene treatment resulted in lowering tho 
NADPH linked and ascorbate induced lipid peroxida¬ 
tion irrespective of the sex. The magnitude of 
decrease in 3-methylcholanthrene treated male rats: 
was more than in phenobarbital treated ones. Pheno¬ 
barbital and 3-methylcholanthrene treatment resulted; 
in a similar reduction in lipid peroxidation 
in female rats. 

Toluene treatment lowered both the NADPH 
linked and ascorbate-induced lipid peroxidation 
irrespective of sex ; however, the decrease was more 
in male as compared to female rats. Lipid peroxide 
formation was further decreased in rats pretreated, 
with phenobarbital prior to the administration of 
toluene in both sexes. However, pretreatment of 
3-methylchoilanthrene prior to the administration of 
toluene reduced lipid peroxidation significantly only 
in the male rats. 

The inhibitory effect of toluene on lipid peroxida¬ 
tion may be due to the antioxidant property of 
toluene metabolites. Further decrease in lipid 
peroxidation in rats pretreated with phenobarbital or 
3-methylcholanthrene may be due to competition 
for a common flavoprotein cytochrome c reductase^ 


for the metabolism of these drugs. These results 
agree with the report of Wills'^. 

Table I 

Effect of treatment of toluene on NADPPi linked and 
ascorbate induced microsomal lipid peroxidation with 
and without pretreatment of phenobarbital and j~methyL 
cholanthrene in adult male and female rats'^ 

NADPH-Iinked Ascorbate- 
liptd iitduced lipid 


Ciroup 

peroxidation! 

peroxidation! 


Male 

Female 

Male 

Female 

Control 

16 *20 

27-40 

17-80 

19-40 


±0-20 

±0-20 

±0-20 

±0-2G 

Toluene treated 

13-80 

25-80 

13-95 

17-40 

Phenobarbital 

±1-40'' 

±0-20“ 

±0-85" 

±0-20“ 

treated 

14-00 

17-20 

14-SO 

16-20 

Phenobarbital 

±0-40« 

±0-40“ 

±0-40" 

±0-20" 

“h 

13-00 

19-00 

12-68 

17-80 

toluene treated 
3-Methylcholan- 

±0-20'' 

±0-20'' 

±0-20“ 

a:0-20“ 

threne treated 

11-20 

21-20 

12-20 

17-00 

3-Methylcho- 

±1-60''* 

±1-20'' 

±0-20' 

±1-00“ 

lanthrene 

8-40 

21-20 

9-20 

16-80 

-h 

toluene terated 

±0-40° 

±0-40*' 

±0-40' 

-±0-80“ 


* The results are it ean values (-i SEM; 10 rats in each 
group). 

t Activity is expressed as //-moles malonaldehydc 
rormed/min/mg protein. 

«^p< 0 05; *»=-P<0'01; 
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ON THE OCCURRENCE OF PRIAPULIDS IN 
THE LITTORAL REGION OF BHIMILIPATNAM 
(VISAKHAPATNAM, BAY OF BENGAL) 
Very little is known about the eucoelomate phylum 
Priapulida, which are marine vermiform cylindrical 
organisms attaining a length of over 12 cm with 
a bulbous anterior end, destitute of appendages 
and with an eversible proboscis. Surface of the 
body is superficially segmented and covered with 
spines, 

Priapulids are hitherto known to occur only in 
the high latitudes and it is agreed that they have 
bipolar distribution and are absent in the tropics 
and subtropics’"**. Of late they have been reported 
from the Red Sea, Bermuda and Curacuo as meio- 
faiinal components’“<>. Tt is interesting to note 
that thc.se organisms wherever reported were based 
on a small number of specimens only, whilst CouF 
observed them as an important faunule constantly 
occurring in the meiobenthos forming 4-7% q-f the 
total proportion and ranked fourth in abundance 
accounting for 2% of all the meiobenthic 
animals collected, Plowever, these animals were 
not known from Indian, Ocean excepting for the 
Red Sea record. In the present communication the 
authors report on the occurrence of priapulids for 
the first time from the peninsular India and for 
the second time from Indian Ocean. 

While engaged in the studies of littoral benthos 
of a backwater region at Bhimilipatnam about 
35 km north of Visakhapalnam (70” 44' N and 83° 
23'E) on the east coast of India, two priapulids 
fFig. 1) were collected from a sediment comprising 
nuid with sand, rock and shell pieces and rich in 
organic debris. The variation of ambient salinity 
ranged from 10%^ (during monsoon) to 37%^^ 
(during summer) and temperature from 20° to 
■35° C. 

Absjence of tentacles, eversible proboscis with 
longitudinal rows of papillae, superficially segmented 
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body covered with spines, mouth associated with 
recurved spines are the salient features of the 
Specimens collected. 



Fig. 1. 1, Introvert partially extruded showing 
the hooks ; 2, Ventral fold ; 3, Caudal region. 


The present record of the occurrence of priapulids 
from a tropical location, further extends their 
traditional habit and distribution into the tropical 
Indian Ocean region. Thus the hitherto accepted 
bipolar distribution of these organisms appears to 
be no more valid. 

One of us (GSR) is thankful to the CSIR, New 
Delhi, for awarding a fellowship. We are thank¬ 
ful to Prof. K. Hanumantha Rao for providing the 
necessary facilities. 
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A STUDY ON THE PATTERN OF EXCRETION 
IN THE FRESH WATER BIVALVE 
LAMELLWENS CORRIANUS 
Comparatively very little attention has been 
focussed on nitrogen metabolism in lamellibranch 
molluscs* - The available data indicate that the 
marine bivalves are ammonotelic with lesser 
amounts of urea and free amino- acids also' con¬ 
tributing to the total nitrogen of the urine. Since 
•only scant data are available on this aspect in fresh 
water forms^, it was thought that an investigation 
on the pattern of excretion in the oo-mmon fresh 
water mussel, LameUidens conianus, would yield, 
useful information. 

Specimens of LameUidens corrlanus were collec¬ 
ted from fresh water streams near Kariavattom 
and were immediately used for the investigation. 
Since it was not possible to obtain urine samples 
directly, the ‘bathing medium’ of the animals was 
used for the estimation of the excretory products^-s. 
Specimens of almost the same size (6 to 7 cm shell 
length) and weight (15 to 16 g) were selected, 
their shells cleaned thoroughly and transferred to 
separate beakers containing 1000 ml of pond water, 
24 hours prior to each estimation. 1000 units of 
pencillin G/ml were added to the water in order 
to minimise the bacterial action on the excretory 
products. Five ml portions of the filtered water 
were used for the estimation of ammonia, urea, 
uric acid and free amino acids. The ammonia 
levels were determined by employing the method 
of Seligson and; Seligson^. Urea was assayed by 
conversion to ammonia with urease and later 
estimating the total ammonia^*^. Uric acid and 
free amino- acids were estimated by following 
the techniques of Brown^-^, and Lee and Takahashi^^ 
respectively. Blank and control estimations were 
carried out in all cases. 

Table I 

The pattern of excreation In LameUidens corrianus. 

The values denote mean ± Standard Error and 
represent Mg of the substance excreted/total 
wet weight/24 hours by 15 animals. The 
numbers in parantheses indicate the % of 
nitrogen calculated from the total nitrogen of 
the identified compounds. 


Ammonin 

Free amino acids 

Urea 

Uric acid 

738-9rfc 
SE 22 - 0 
(89-7) 

152 0± 
SE6-9 
(3-5) 

28-2± 

SE2-0 

(3-4) 

69-1± 
SE3-9 
(3-4) 


LameUidens corrianus was found to be predomi¬ 
nantly ammonotelic. However, smaller amounts 
of free amino acids, uric acid and urea were also 
observed in the excreta. 


Although formerly it was considered that the 
proportion of ammonia nitrogen to the total 
nitrogen excreted by bivalves is minimal^, sub¬ 
sequent investigators'i'S-i?. have stressed their 
ammonotelic nature. Thus, Lum and Hammen® 
have recorded the ammonia output in Modiolus 
demissus to be 0-4 to 4*3 mg/100 g total wet 
weight/24 hours. In Crassostrea virginica, of the 
total 3*4 mg nitrogen excreted/100 g wet weight 
of tissue/24 hours, ammonia constituted 2-5 mg^. 
Emerson-^ reported that My a arenarea excreted 35 
to 125 Mg ammonia/g dry weight/hour and Macoma 
inconspicua, 4-9Mg/g dry weight/hour. Investiga¬ 
tions by Allen and GarretH revealed that single 
specimens of My a arenarea eliminated 3*22 mg 
ammonia/24 hours. 

Urea was reported as being excreted by bivalves 
as early as 1899^^. It has been shown that urea 
constitutes 13% of the total nitrogen output in 
Crassostrea virginica^ and 7% in My a arenarea!-^. 
In LameUidens corrianus only 3*4% of the total 
nitrogen of the identified compounds was found to 
be in the form of urea nitrogen. 

The predominance of free amino acids in the 
excreta of bivalves has attracted considerable atten- 
tion^s. Investigations by Lent^® and Hammen^ on. 
a number of marine bivalves indicated that the 
free amino acids constitute the second major 
excretory product in this group of molluscs. Com¬ 
parable results have been obtained for LameUidens 
corrianus also. 

There are very few reports on the occurrence 
of purines in the urine of bivalves. Although 
Spitzer® identified uric acid in the excreta of 
Mytilus and Unio, the only recent record on this 
aspect is that of Hammen^^ on Crassostrea virginica 
in which uric acid amounted to 3% of the total 
nitrogen output. In LameUidens corrianus 3*4% 
of the total nitrogen was found to be uric acid. 

We thank late Prof. K. K. Nayar, Head of the 
Department of Zoology, for constant encourage¬ 
ment and for kindly providing the facilities. 

Department of Zoology, R. Shylaja. 

University of Kerala, K. M. Alexander, 

Kariavattom 695 581, 

Trivandrum, Kerala, November 11, 1975. 
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A NOTE ON THE SEASONAL CHANGES IN 

THE INCUBATION TIME OF GROUNDNUT 
RUST 

Rust of groundnut (Puccinia arachidis Speg.) is a 
serious disease^“‘K The period of incubation reveals 
the possible disease cycles in a single crop duration. 
For a proper understanding of the disease, changes 
in the duration of incubation period are continuously 
observed for one year, under two different conditions 
and the results are presented here. 

On the 10th of every month, 4 pots, each with, 
2 plants of 10 days old, were inoculated with 
uredospore suspension, covered with polythene bags 
and left in the green house for two days. The bags 
were then removed and two pots were transferred 
to a shady region of the green house and the 
remaining two pots to full sunlight, outside the green, 
house. The plants were observed for the first 
eruption, of pustules. 

The incubation period varied from 7 to 18 days 
under dilTerent conditions (Fig. 1). In the shade, 
the pustules develop one or twO' days earlier than 
in bright sunshine. In summer months of May and 
.lune incubation period was long, while in winter 
months (December and .Tanuary) it was short. 

Me Vcy (1965)’'> reported that infection appeared: 
8 to 10 days after inoculation as whitish flecks, 
Raniakrishna and Subbayya, (1973)-‘ reported that 
the secondary infection readily took place and pro¬ 
duced uredosori within 8 days and Bhama (1972)- 
i-cported that symptoms appeared on the 7th day 
after inoculation. Present study supports the above 
observations and further shows that the incubation 
period changes with the season. That there are- 
seasonal changes in, the incubation period of plant 
diseases is also shown by Jenkyn (1973)® who; 
reported seasonal changes in the incubation time of 
Erysiphe tJtraminls' f, sp. hordei on barley. 

Field observations on the incidence of groundnut 
rust shows that it appears abundantly in July, witht 
the onset of rains, steadily increases upto January 


and then decreases. From April to June rust 
incidence is meagre. When the incutation period is 
short, the rust is widely prevalent and when the 
period is larger, the incidence of rust is less. 
Raghunathan and Ramakrishnan (1970)'^, who 
studied seasonal distribution of rust fungi in Tamil 
Nadu, also reported a simular trend. 



MONTH OF INOCULATION 

Fig. 1. The temperature and relative humidity 
recorded at outside the green house area are 
expressed as monthly means. 

1 am grateful to late Prof. T. Sreeramulu. for 
guidance. I express my sincere thanks to Prof. A. 
Seshagiri Rao for encouragement and for going: 
thruLigh the manuscript ; and to C.S.I.R., for the 
award of a Research Fellowship. 
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A NOTE ON THE POLLEN MORPHOLOGY OF 
CORCffORUS CAPSULARIS LINN. 

C. OLlTORiuS LINN. AND THEIR HYBRID 
1 w. study oF the pollen biology of the Indian jute 
started with Banerjeei, and in recent years both 
pollen morphology and its germination have been 
studied by several workers-'^"*. The present note 
relates to the pollen morphology of two cultivated 
species, namely, C. olitorms L. (var. J.R.O. 620) 
and C. capsnlaris L. (var. J.R.C. 412), and their 
hybrid with the former as female and the latter as 
male. 

The material for the present study has been 
supplied by Dr. R. D. Iyer, Division of Genetics, 
l.A.R.L, New Delhi. The hybrid was running in 
its ninth generation, and the species C. capsnlaris 
has been .r-radiated (20 kr). A notable change 
in external morphology of the hybrid has been the 
development of leaf-like stipules, which in both the 
parents are papillate. 

For making pollen preparations, the flower was 
placed in 70% alcohol, crushed and washed with 
water and covered with glacial acetic acid followed 
by acetolysis'k The data on pollen morphology are 
given in Table 1. 


syncolporate and parasyncolporate grains in very 
minor percentages. 



Fig. 1. Palynogram of Corchorus capsnlaris (A) 
and C. olitorius (B). ecc., ectocolpium, enc., endocol- 
pium. Magnification, x 1,000. 


Datta^ described the pollen morphology in the 
species of Corchorus including that of capsnlaris 
and olitorius as tricolpate (rarely tetracolpate and 
hexacolpate) while Erdtraan-”^ described the grains 
in the genus as tricolporate. 

In the interspecific hybrid of C. capsnlaris (q) 
and C. olitorius { 2 ) the occurrence of capsnlaris 
pollen type in a high frequency has been quite 


Table I 



Data on pollen 

morphology of 

two species of 

Corchorus 


Species 

Size of pollen 
grain 

Average size of 
polle„ 

Equatorial 

girdle 

Size of ora 

Shape of ora 

C\ capsnlaris 

Fig. (1 A) 

24 m 32 m 

28 M '< 25 M 

35 p > ; 28 p 

Present 

11 /X ?' 6 p 

slightly 

lo-longate 

C Olitorius 
(Fig. (IB) 

39 M >: 32 M 

28 M '< 21 M 

35 p X 28 p 

Absent 

7 P X 11 p 

la-longate 


Pol It'll grains are 3-zonocolporate in both the 
species, the endocolpinm being slightly lo-longate 
in C. capsnlaris and la-longate in C. olitorius. 
b'urthcr, in C. capsnlaris an equatorial girdle con¬ 
necting the' endocolpium is characteristic, although 
not well marked, in some grains. The exine is 
about .3 M thick and the surface is reticulate. 

In the hybrid, C. capsnlaris pollen type (charac¬ 
terised by the lo-longate endocolpium and the 
equatorial girdle) was seen to dominate forming 
about 78% as compared to the C. olitorius type. It 
may further be pointed out that the girdle is very 
firmly developed in the hybrid grains as compared 
to the one in the parent species, namely, C. capsnlaris. 
Ip both C. capsnlaris and C, olitorius there are 


significant which indicate the dominance of the 
male character over that of the female. In a similar 
work, Srivastava et al.^, observed that in the 
hybrid of Amaranthus spinosus X A. diibius, the 
dominance of spinosus type grains could be con¬ 
sidered to indicate that the species A. duhius 
embodies in it the A. spinosus type genome also. 
In the present study, the capsnlaris grains dominate 
in the hybrid. However, the capsnlaris type of 
grains in the hybrid has been found to possess 
highly developed equatorial girdle as compared to> 
the equivalent parent species, which should be an. 
indication about the genomal changes (mutational 
or meiotic) undergone by the hybrid, at micro- 
morphological levels. 
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A MODIFIED SCHEDULE FOR SUGARCANE 
CHROMOSOMES 

Savcharum complex consisting of several species 
and cultivars poses a formidable problem in cyto- 
logical investigations due to its high and variable 
number of small chromosomes and tenacious cell 
connections. The existing techniques do not yield 
enough intact cells for reliable chromosome studies, 
besides being too protractedi’-\ The present study 
therefore reports a modified Battaglia’s fluid*^ and 
a modified Feiilgen stain't for effective maceration 
and rapid processing of root menstems. 

The sett roots of hardy cultivars—Co' 421, Co 
602, Co 740, and Co 1287—are used in the study. 
The aspects checked are : {a) rapidity of fixation, 
(/)) maceration, (c) nucleo-cytoplasniic contrast 
and (cl) preservation of nuclear details. After 
modification the following fixing fluid, stain and 
schedule have been, found suitable. 

Fixing Fluid .—5 parts of absolute alcohol, 2 parts of 
2 N HCl, and 1 part each of acetic acid, chloroform, 
and formaldehyde. 

Feiilgen Stain.-S gm more of potassium meta- 
bisiilphitc is added for lOO ml of stain, than 
prescribed by the conventional methods'*. 

Schednie.—i l ) Fix the roots in the above fixa¬ 
tive for 30-45 minutes, (2) wash and store in 70% 
alcohol at room temperature or proceed directly. 
Storage at room, tcinpei’ature for a day gave more 
lasting results in some materials, (3) hydrolyse in 
N. HCl foi' 15 minutes, (4) stain in the modified, 
Feulgcn slain for 5-20 minutes, and (5) squash in 
10% acetic acid. 

The present schedule is exceedingly rapid taking 
only 60-75 min, due to the modified fixative and 
stain, as against several hours with- others^’-M 
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besides ensuing easy and satisfactory maceration' 
into intact cells and preserving cellular contrast. 
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Breeding institute, Coimbatore. 
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DETECTION OF CELL WALL BREAKING 

ABILITY BY CELLULASE OF ALTERNARIA 
BRASSICAE (BERK.) SACC. 

The cellulolytic enzymes hydrolyse cellulose 
yielding soluble sugars small enough to pass through 
the cell walls. From this definition, it follows that 
these einzymes are extracell ulafk: The ediible 
tissues of higher plants like most fruits, vegetables 
and roots consist of parenchymatous cells. These 
are .separable into unicells and the naked cell walls 
arc then easily degraded with cellulase'^. 

The fungus A. hrassicae isolated from severe type 
of leaf spots of mustard (Brassica campestris L.) 
had been observed- to produce cellulase con- 
stitutively at 5 day incubation period and pH 5*6 
al 25 ± 1° C. The addition of 0-5% af L-rhamnose 
in the basal CMC-N (carboxymethylcellulose- 
nitrate) medium stimulated the production greatly^. 
The culture filtrate was centrifuged at 5,000 rpm 
for 10 min. and used as enzyme solution. The 
ability of this enzyme to degrade the cell walls of 
potato tuber (Solunum iiiherosum L.) was investi¬ 
gated. Cylindrical plugs, 8 mm in diameter, were 
cut from healthy potato tubers and the plugs were 
njected with distilled water under vacuum for one 
hour. Discs of 0-4 mm thickness were cut with a 
sliding hand microtome from these plugs. They 
were washed quickly with distilled water and stored 
under it. Five discs were placed in each 3 ml enzyme 
.solution -f 2 ml of 0*2 M citrate-phosphate buffer 
of pH 5*6 in a watch glass. At intervals of 2, 4, 8,^ 
16 and 24 hours, the discs from each watch glass 
were removed and treated with chlorozinc iodide 
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solution and observed under the microscope for the 
presence of the cellulosic cell wall. All treatments 
were in triplicates. The resultant enzyme sub¬ 
strate mixture from each watch glass was tested 
lor enzyme activity by the reducing group method. 
1 'or the Somogyl’s reducing group method^, 4 ml 
of the resultant enzyme substrate mixture was 
taken and assayed at 25 ± 1° C. Likewise, another 
portion of 4 ml of the mixture was assayed against 
1 ml of 1% Na-CMC (sodium-carboxymethylcellu- 
lose). The results obtained are presented in the 
given I'able 1 and Plates A (i) and A (ii). 



Plate A (ii) 


It is clear from Table 1 that cellulase activity was 
tnaximiim at 24 hours reaction time. This result 
was further amplified by the histochemical detection 
as seen in Plates A (i) and Adi). When com¬ 
pared with the control Plate A (0> Plate A (ii) 
reveals that, the cell walls are completely broken 
dow'n and there is no staining by chlorozinc iodide, 
thus indicating, the degradation of the cellulosic 
cell walls, by the enzyme cellulase. 

The nature of a cell separating enzyme (CSE) 
was studied by 'Suzuki ct al.^\ but the fact that the 
cellulolytic component of cellulase was responsible 
for degradation of cell walls of potato was elucidated 
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with Trichodenna viride cellulase-*. Tcyama has 
isolated sweet potato starch using CSE from 
Riiizopus, sp., together with cellulases from 
r. viride*. However, the present result is probably, 
the first on the enzymatic degradation of cell walls 
by only cellulases from A. brassicae. 


Table I 


Reaction time 
(brs.) 

Cellulase activity at pH 5 • 6 

mi Na-iSisOs 

Mixture 

Mixture -f 
Na-CMC 

2 

1 -3 

1 -8 

4 

1*6 

2-0 

4 

2*0 

2-5 

16 

2-7 

3 -4 

24 

3-4 

4-1 


The senior author is grateful to the M.C.S.A. and 
the Crusade Office, 475 Riverside Drive, New York, 
N.Y., 10027, USA, for doctoral scholarship award. 


Botany Department, K. M. AruiN Nehemiah."= 
Marathwada University, K. B. Deshpande. 
Aurangabad 431 002, July 9, 1975. 


" Present address : Hema Villa, 4, Rose Lane, 
Richmond Town, Bangalore 560 025. 

1. Arun Nehemiah, K. M. and Deshpande, K. B., 

Froc. 44th Nat. Acad. Sci. Ind. Absts., 1974, 
p. 56. 

2. — and —, Proc. 62nd Ind. Sci. Cong. Part III, 

Absts., 1975, p. 45. 

3. Eriksson, K. E., Adv. Chem. Ser. 95. Ed. 

R. F. Gould, 1969, p. 83. 

4. Imai, T. and Kuroda, A., J. Ferment. TechnoL, 

1966, 44, 854. 

5. Somogyi, M. J., J. Biol. Chem., 1945, 160, 61. 

6. Suzuki, H., Abe, T., Urade, M., Nisizawa, K. 

and Kuroda, A., J. Ferment. TechnoL, 

1967, 45, 73. 

7. Toyama, N., Adv. Chem. Ser. 95, Ed. R. F. 

Gould, 1969, p. 370. 


DEVELOPMENT OF FEMALE GAMETOPHYTE 
IN HYMENTHERUM TENUIFOLIUM CASS. 

Earlier embryological literature in the family Com- 
positae has been reviewed by Davis^. The embryo¬ 
logy of H. te?iuifolium, however, has not been 
investigated so far and therefore, the present article 
deals with the development of female gametophyte 
in this species of ornamental value. 

The bicarpellary, syncarpous and unilocular ovary 
contains a single anatropous, unitegminal and 
tenuinucellar ovule attached at the base of the 
locule. The vascular supply of the ovule passes 
the funiculus and ends on the antiraphe side of 
the integument (Fig. 1). 

The female archesporium is single celled and 
hypodermal in position. The archesporial cell 
functions directly as the megaspore mother cell 
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(Fig. 2). Meiosis in the megaspore mother cell 
results in the formation of a linear tatrad of 
megaspores (Fig. 3). The chalazal megaspore is 
functional and gives rise to an 8-nucleate embryo 
sac of the Polygonum type as a result of three 
successive free nuclear divisions. The three 
antipodal cells are arranged in a linear row and 
the secondary nucleus lies near the egg appai'atiis. 
The synergids are hooked (Fig. 4). 



4 
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DOTHICHIZA PADI SACC. AND ROUM.— 

A NEW RECORD TO INDIA 

During his mycological survey in the hill stations 
of Maharashtra, the writer collected a fungus 
belonging to the family Phomaceae on dried twigs 
of Calotropis gigantia R. Br., at Mahabaleshwar. 
An examination of the fungus revealed the 
following characters : 

Pycnidia subcortical, dark, non-ostiolate, breaking 
out irregularly ; conidi a hyaline, one celled* ovoid 
to cylindrical. 


t Current 
Science 

Based on these observations the l*-ingus was 
■dentified as a species of the JOathichiza 

Lib. The genus was established by Libert in 1880 
and the type species is D. popuJcie Sacc. and Br. 
The present fungus was identified ns 7^- pad I Sacc. 
and Roum. on the basis of compnrative study. 
This is the first report of its occurrence in India 
and the description is as follows : 



loou. 


Fig. 1 . Dothkhiza padi Sacc. and Roum. A, 
Portion of stem showing pycnidia ; B, Pycniditini 
in section ; C, Conidia. 

Dothichiza padi Sacc. and Roum. 

Syll. Fung., 1884, 3, 671. 

Pycnidia separate, gregarious, erumpent from 
bark appearing as minute specks on the stems, 
dehiscing irregularly, subcortical, subglobose to disc- 
shaped, brown to dark brown, measuring 198*0— 
409*0 X 49•0-99-0 Conidiophores simple, hyaline, 
slender, measuring 9*9-16-5 x 1 *0—1 *7 Conidia 
hyaline, one celled, ovoid to cylindrical, smooth 
walled, measuring 6*4-9*9 x 1*7-3 *3 At. 

On dry stems of Calotropis gigantia R. Br., Maha¬ 
baleshwar, 23-12-1974, V. V. Golalkar. Herb. 
A M H 2565. 

The writer is indebted to Dr. P. S. Gharsc, Bead 
of the Department of Biology, Riiparel College, 
Bombay, for his valuable guidance and constant 
encouragement. 
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SOME PARASITIC FUNGI ON 
CYNODON DACTYLON PROM VARANASI 

Cynodon dactylon Pers., a grass of medicinal value 
and also used for lawns, is distributed throughout 
India2. A number of pathogenic fungi have been 
recorded on C. dactylon'^''*~^K Nine parasitic fungi 
on C. dactylon are being reported here for the first 
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time in India, from collections made during the year 
1969-70. 

1. Oviilaria carneola Sacc., in Sacc. Syll Fung. 
4 : 143. 1886 (Figs. 1 and 2). 



Fiqjj. 1-16. Figs. 1, 2. Conidiophores and coni- 
dia of Oviilaria carneola. Figs. 3, 4. Conid'opbores 
and conidia of Ckidosporium herbarium. Figs. 5, 6. 
Conidiophores and conidia of Ciirviilarla lunata. 
Figs. 7, 8. Conidiophores and conidia of Cerco- 
spora vernoniae. Figs. 9, 10. Conidiophores and 
conidia of Bipolaris nodiilosa. Figs. 11, 12. Conidio¬ 
phores and conidia of Alternaria vitis. Figs. 13, 14. 
Conidiophores and conidia of Myrotheciiim ver- 
rucaria. Figs. 15, 16. Pycnidium and conid'a of 
Asteroma inartianoffianum. Scale Line : a for 
Figs. 9 and 13 : h for Figs. 2, 4, 6, 14 and 16 ; c for 
Fig. 3 ; d for Fi.gs. 1, 5, 7, 8, 10, 11, 12 and 15. 

On leaves, near Sankat Mochan Temple, Varanasi. 
Leg. G. P. Singh, February 17, 1969. 

2. Cladosporlum herhariim Link ex Fries, in Syst. 
Mycol. 3 : 370. 1832 (Figs. 3 and 4). 

On leaves, in the ground of Science Faculty, 
Banaras Hindu University, Varanasi. Leg. G. P. 
Singh and K. B. Khare, November 25, 1969. 

3. Curvularia lunata (Wakker) Boedijn, in Bull. 
Jard. Bot. Buitenz. Ser. 3. 13 : 127, 1933 
(Figs. 5 and 6). 

On leaves, Agriculture Farm, Banaras Hindu 
University, Varanasi. Leg G. P. Singh and K. B. 
Khare, October 25, 1970. 

• 4. Cercospora vernoniae E. et K., in Am. Nat. 
1116 : 1883 ; Sacc. SylJ, Fung. 4 : 431, 1886 
(Figs. 7 and 8). 
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On leaves. Botanical Garden, Banaras Miodii 
University, Varanasi. Leg. G. P. Singh and K. B. 
Khare, October 2, 1969. 

5. Bipolaris nodulosa (Berk, and Curt, ex Sacc.) 

Shoemaker, in Can. J. Bot. 37 : 883, 1959 

(Figs. 9 and 10). 

On leaves and stems. Old Botanical Garden, 
Banaras Hindu University, Varanasi, l.eg. G. P. 
Singh, December 30, 1969. 

6. Alternaria vitis Cavara, in Sacc. Syll. Fung. 
10 : 679, 1892 (Figs. 11 and 12). 

On leaves. Campus of Agriculture Faculty, 
Banaras Hindu University, Varanasi. Leg. G. P. 
Singh, September 15, 1969. 

7. Myrotheciiim verriicaria (Alb. and Schw.) 
Ditm. atiid Sturm. Deltschl. Cr. FI. Ill, Tab. 4 ; 
in Sacc. Syll. Fung. 4 : 750, 1886 (Figs. 13 
and 14). 

On leaves. Botanical Garden, Banaras Hindu 
University, Varanasi. Leg. G. P. Singh, December 27, 
1969. 

8. Asteroma martianoffianiiin Thum., in Filzfl. 
Sibir. N. 429 ; in Sacc. Syll. Fung. 3 : 202, 
1884 (Figs. 15 and 16). 

On leaves. Botanical Garden, Banaras Hindu 
University, Varanasi. Leg. G. P. Singh, February 
25, 1969. 

9. Sclerotiinn rolfsii Sacc., in Sacc. Svif. Fung. 
14 : 1139. 

On roots, Ayurvedic Garden, Banaras Hindu 
University, Varanasi. Leg. G. P. Singh, November 
10, 1969. 

We are grateful to Dr. R. Y. Roy, e\ Head, 
Section of Mycology, Botany Department, Banaras 
Hindu University, for the help in the identifica¬ 
tion of the species. 

Government Degree College, G. P. SiNuir, 

Jakhini, Varanasi, 
and 

Department of Mycology and K. B. 

Plant Pathology, 

Faculty of Agriculture, 

Banaras Flmdu University, 

Varanasi 221 005, June 4, 1975. 
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INDUCED SOMATIC PAIRING IN 
NIG ELLA SATiVA L. 

Pairing of homologous chromosomes is generally 
considered to be a special property of the meiotic 
cell, with conspicuous exception of Deptera, where 
it apparently occurs in all the pells. Yet, an 
examination of the cytological literature reveals 
that the forms in which somatic pairing has been 
observed include a wide variety of plant and 
animal species. The discovery that the homologues 
may undergo pairing in non-meiotic cells was first 
made in the gonial cells of certain Hem'iptera by 
Montfgomeryi (1901) and was reported in the case 
of spermatogonia of the grass hopper Brachystola 
magna by Sutton (1902). 

These observations were extended to somatic 
cells by Strasburger^ (1905) who found association 
of chromosomes in pairs in the embryonic nucleus 
of the dicot plant Galtonia candicans and the 
monocot Fiinkia sieboldiana. 

The authors have studied in detail the effect of 
mitomycin-C on chromosomes in root tips of 
Nigella sativa, a member of Ranunculaceae, and the 
phenomenon of Homologous pairing was observed 
during the course of investigation. 

Materials and Methods 

The seeds of Nigella were allowed to germinate 
on moist filter-papers in petridishes at 22° C. 
After 72 hours the root tips were treated with 
0-001% mitomycin-C for intervals ranging from 
5 to 40 min, after which the roots were harvested 
and fixed in 1 : 3 acetic acid alcohol and the 
cytological preparations^ were obtained. 

The material treated for a period of 5 to^ 10 min. 
did not show any observable effect. The cells 
treated for 15, 20, 30 min. showed increased 
chromosomal aberrations. After 40 min. the 
significant chromosomal condensation from prometa¬ 
phase till anaphase was observed and homologous 
chromosomal pairing was recorded. In all the other 
treated material, the chromatid breakages and other 
abnormalities always appear randomly distributed, 
so that there is no evidence of any somatic pairing 
in prometaphase and anaphase chromosomes. Most 
observations of somatic pairing have been made at 
metaphase. 

In the case of the treated material (15 to 
30 minutes) late prophase chromosomes become 
distinguishable from one another. Thiere is no 
evidence of somatic association in normal somatic 
tissue of Nigella. 

Hence in 40 min. treatment of mitomyqin-C 
(0-001%), only at prometaphase, the homologous 
chromosomes become juxtaposed to each othefi 
with a remarkable regularity (Figs, 1 and 3). 


Similarly pairing of homologous chromosome 
is also clear in anaphase (Fig. 2). In this cas 
the chromosomes were condensed significant! 
and were scattered over a very large surface, sma 
groups of chromosomes remain closely associated j 
if some force was keeping them together. 



Figs. 1-3. Fig. 1. Arrow shows the telocentric 
chromosomes are paired with their kinctochorcs 
(Telosynapsis) in metaphase. Thi'ee pairs of 
homologues are attached at specific sticky zones and 
remaining two pairs are juxtaposed, X 1,500. 
Fig. 2. Arrows show the homologous chromosomes 
are paired at anaphase. Due to the treatment of 
antibiotic the chromosomes are condensed, X 1,500. 
Fig. 3. Arrows indicate the juxtaposition. Some 
homologues are attached at specific zones in, prometa¬ 
phase, X 1,500. 

To explain how homologous chromosome approach 
each other, we presume that these movements may 
be due to the kinetochore activity which causes 
normally congregation of chromosomes towards 
the equitorial plate of the spindle and which does 
not occur contemporaneously in all the chromo¬ 
somes (Colembera^, 1973). The attached chromo¬ 
somes seen in (Fig. I), are telocentric. The end 
to end chromosome pairing (Telosynapsis) 
occurs most frequently in homologues. The 
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association shows the importance of kinetochore 
somatic pairing. 

Juxtaposition of homologues is explained by the 
action of a specific sticky zone located along the 
chromosome length at corresponding points (Fig, 1). 
Once the homologues are close to each other they 
would dispose themselves in the most stable arrange¬ 
ment, preferably where sticky zones are juxtaposed. 
In normal metaphase and anaphase, this stickiness 
is not present, but in the material under investiga¬ 
tion the stickiness may have developed on the 
chromosomes due to the efleet of mitomycin-C. 

In other organisms the somatic pairing is of 
different patterns. An analogous type of associa¬ 
tion was reported in plants by Feldman and Mello- 
Sampayo'" (1966) where they presume that the 
kinetochore activity was responsible for the posi¬ 
tion of homologues near each other. In view of 
the present observation, we are inclined to believe 
that kinetochores arc responsible for placing homo- 
logucs near each other as reported by Feldman 
and McUoSampayo {1966). In addition, our 
observations have support the hypothesis of 
Wagenaari' (1969) where stickiness is attributed tO' 
be a factor for association between homologous 
chromosomes. There is no particular evidence to- 


support the views of Kitani" (1963) that the homo¬ 
logous chromosomes are always associated in 
somatic tissue which is also not supported by workers 

l.ke Brown and Stack"^ (1968) and Colcmbera 
(1973). 

Department of Botany, P. Kumar. 

Post-Graduate Centre, 

(Osmania University), 

V'idyaranyapuri 506 009, 

Warangal (A.P.), India, 
and 

D'partment of Botany, Japar Nizam. 

Osmania University, Hyderabad 500 007, 

(AP.), India, July 14, 1975. 
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A Waxless Mutant in Rai (Brassica jnncea Coss) 

Very few seemingly different plant types had 
been observed in the population of an improved 
variety of yellow sarson (Brassica campestris var. 
sarson), viz., B-9, at the Pulses and Oilseeds 
Research Station, Berhampore (W.B.), as early as 
1970--71. These types were devoid of any waxy 
particles on the stem and leaves and appeared to- 
be oily and shiny. Such non-waxy plants were 
iSLibsequently noticed in brown sarson (B. cam¬ 
pestris var. dichotoma), toria (B. campestris var. 
toria) and rai (B. jnncea). It is seen that such 
non-waxy mutant was already known in the former 
three Brassica groups and breeding studies revealed 
it to be a monogenic recessive character^ Srinivasa- 
char and Malik- reported the waxless mutant in the 
irradiated material of B. rapa. Thompson'^ claimed 
such mutant in B. oleracea var. acephala. They also 
indicated the association of the non-waxy character 
with aphid resistance. The occurrence of the non- 
waxy mutant in the jnncea group of Brassica is being 
reported here from India, for the first time. The 


waxless mutants of rai and yellow sarson in the 
present observation showed that the plants were less 
damaged by aphid than their waxy counterparts. 
Further work on the utilization of the mutants of 
these varieties is in progress. 

The authors are grateful to Dr. D. Mukherjee, 
Joint Director of Agriculture (Research) and Dr. K. 
Sengupta, Plant Breeder (Oilseeds), Government of 
West Bengal, for their keen interest in the work. 
Thanks are also due to the ICAR, and the Directorate 
of Agriculture, West Bengal, for providing facilities. 
Pulses and Oilseeds D. K. Nath. 

Research Station, S. Mukmopadiiyay. 

Berhampore, West Bengal, 

Revised MS on October 30, 1975. 
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MetarrMzium anlsoplme (Metcli.) Sorokin on Brinjal 

Mealy Bug and ils Use in the Biological Control of 

the Pest 

There are many hyphomycetous fungi which 
grow on insects. The most common parasitic 
species belong to the genera Beauvaria, Meiarr- 
hizium, Isaria and Spicarla^. Among these the 
genus Metavrhizhim is strictly entomogenous^. 
Metarrhizium awsopliae (Metch.) Sorokin, the 
cause of ‘green muscardine’ disease of diverse 
insects is the commonest species of Metarrhizhun. 
In India its occurrence has been reported from a 
few insect species^*. Narasimhan (1970)- held 
that the species has a potential importance in 
the biological control of insect pests. This note 
records M. anisopUae on Ceiitrococcus insolitus 
Green, the brinjal mealy bug. Brief description of 
the species and observations on biological control of 
the pest are also given. 

Mealy bug colonies on brinjal plants in the fields 
of Nadia District, West Bengal, were seen to be 
infected by the fungus, from November to March 
when the temperature ranged from 10-25° C and 
the maximum relative humidity remained lower 
than 75%. The infected colonies, particularly the 
ovisacs, instead of being cottony white, appear dark 
bluish green and powdery, due to sporulation of 
the fungus at the surface. 

The fungus was brought into pure culture in 
honey-peptone agar (HPA) from spore mass on 
the infected insects. It could also be isolated from sur¬ 
face-sterilized eggs, indicating that, in the nature, eggs 
are also infected. Colonies on HPA and Sabourad’s 
maltose agar start as white, fluffy mycelial growth 
which soon change to green from the center and 
ultimately become dark olive green. Sporophores 
and hyphae in culture extend upwards, being closely 
packed, and the branches remain intertwined. 
Conidi a f ormation takes place by abstriction of the 
elongated buds which appear at the distal end of 
sporophores branching in the tip in the manner of 
a fork. Budding continues basipetally, forming 
chains of conidia. Chains of conidia arising from 
adjacent sporophores cohesce as prismatic masses. 
In old cultures they form a crust over the surface. 
Conidia are at first white and later become olive 
green. Conidia from culture measure 5 *5-7-9 p x 

2 * 3 - 3 * 5 m, the range of length being higher on 
insects ( 3 - 5-8*5 m). Pathogenicity of the fungus to 
brinjal mealy bug could be proved by inoculation of 
the healthy insects which were grown from eggs on 
potato sprouts in sterile glass conta’ners, and 2nd- 

3 rd instars were dusted with spore mass. Seven to 
ten days after inoculation the insects were dead. 
Sporulation was obtained after another three days. 


On dissecting the dead insects, hyphae were seen to 
ramify deep in the tissue and conidiophores emerged 
at the surface. On the basis of the salient charac¬ 
ters, the fungus was identified as Metarrhizmm 
anisopUae (Metch.) Sorokin, and Centrococcus 
insolitus Green (Pseudococcidae, Honiopetra) is a 
new host record. 

Brinjal plants severely infested with the mealy 
bug in the fields were dusted with spore mass 
obtained from cultures grown on molasses-peptone 
agar (5% molasses, 1% peptone) at two seasons, 
November and February. Within 12—15 days after 
inoculation, mealy bug colonies on the leaves 
started dying and plants gained vigour after about 
a month. Approximately 80 and 56% of the 

inoculation tests were successful at the respective 
seasons. Judging by the results of inoculation tests 
and the performance of plants after inoculation, it 
appears that mealy bug infestation of brinjal can 
successfully be eradicated by using M, anisopUae. 
Department of Plant Subhendu Chaudhuri. 

Pathology, 

Bidhan Chandra Krishi Viswa Vidyalaya, 

Kalyani, West Bengal, July 4, 1975. 
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Natural Control of Ground-nut Aphid, Aphis craccivora 

Koch, in Central Gujarat 

The aphid, Aphis craccivora Koch, is a very 
serious pest of ground-nut, Arachis hypogaea L. 
throughout the State. During August, 1974 severe 
infestation by this species was noticed in ground¬ 
nut crop in Kapadwanj taliika. The pest was first 
observed in the second week of August when 10% 
of the plants were found infested. The aphid 
infestation spread very rapidly and built up large 
colonies on the tender shoots of different branches 
to the extent of 97% infestation during the third 
week of August. 

The predators collected at this time revealed 
two species of coccinellids, Menochllus sexmaculatus 
(F.) and Coccinella septempunctata L. ; one 
syrphid, Xanthogramma scutellare (F.) and Chry- 
sopa carnea Steph. The aphid population decreased 
with the increased population of the natural 
enemies and by the fourth week of August M. sex- 
maculatus was quite abundant to bring about com¬ 
plete control of the aphid. The counts of preda- 
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tors made during the week in 5 different fields 
showed that each plant had on an average 5 grubs, 
20 pupae and 10 adults of M. sexmaciilatus. The 
population of C. septempunctata and X. sciitellare 
was very low to record only 0*6 and 0*4 pupae 
per plant respectively. The incidence of Chrysopa 
carnea was negligible. The population of the 
predators declined by the first week of September 
when each plant had only 6 adults of M. sex- 
maculatiis indicating that most of them must have 
migrated to other areas due to absence of food in 
the crop. 

Thus, M. sexmaciilaiiis played a very important 
role in controlling such a severe infestation of 
aphid as a natural control agent saving the cost 
of at least one round of insecticidal application. 
This also indicates that it is possible to check the 
aphid infestation in other endemic areas by early 
releasing of laboratory reared M. sexmaciilatus 
adults. 

The authors are indebted to Dr. R. M. Patel, 
Director of Campus for the facilities and interest 
in the work. 

Department of Entomology, 

Gujarat Agricultural 

University, 

Anand-Campus, Anand, 

August 5, 1975. 


Residues of Certain Systemic Insecticides in Sweet 
Potato Tubers 

Sweet potato weevil {Cylas formlcarius) is 
controlled by spraying 0-1% fenthion or carbaryl 
and the residues of these pesticides in the sweet 
potato tubers were found below the F. D. A., 
U.S.A. tolerance level (Siibramaniam et ah, 1974). 
In this investigation the soil application of certain 
systemics Temik, Carbofiiran and Disyston granules 
at 1 *00 kg a.i/ha were made at the time of tuber 
formation for the control of Sweet potato weevil. 
The experiment was laid out in a randomised block 
design with three replications. The fresh tuber 
samples collected at the time of harvest were 
analysed for the residues of Temik (Jhonson and 
Stansburg, 1966), CarbofLiras (Gupta and Dewan, 
1971) and Disyston (Schumann and Olson, 1964). 

The results of analysis are as follows : 


Insecticide 

Residues 
in ppni 

FDA tolerance 
level (ppm) 

Temik 

0-095 

0-20 

Carbofiiran 

0-105 

0-20 

Disyston 

0-326 

0-75 


The study indicated that all the three insecticides 
left residues in the tuber well below the tolerance 
level of FDA of USA indicating that they can be 
safely applied in the soil at DO kg a.i/ha to 
control the sweet potato weevil. 

Department of Soil Sci. K. Rajukkannu, 

and Agricultural R. Raguraj. 

Chemistry, •?. Muthuswamy. 

Tamil Nadu Agric. K. K, Krishnamootthy. 

University, 

Coimbatore-3, August 23, 1975. 
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Cuscuta reflexa —A New Host for Aphis craccivora 

While rearing Aphis craccivora (a vims vector) 
and Cuscuta reflexa (virus carrier) on cifieixnt citrus 
plants, to study their efliciency in transmitting 
Tristeza virus of citrus, a large number of aphids 
migrated to C. reflexa and started feeding and 
breeding on the tips. Laboratory studies revealed 
that a single adult produced 10-12 nymphs in life 
span of 14-20 days and each nymph became adult 
in 6-7 days. 

A. crassivora has already been reported tc feed 
on Dolichous lablah, Cassia iora, sweet orange, 
grape fruit and Rangpur lime (Verma et al., 1965). 
Cuscuta reflexa thus appears to be a new host for 
the aphid. 

Department of Horticulture, S. S. CHr-HMA. 

Punjab Agricultural University, S. P. Kapur. 

Ludhiana, September 18, 1975. S. K. Kapur. 
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Production of Teliospores in Artificial Culture of 

Ustilago crameri (Kornicke) 

Ustilago crameri the smut disease on Setaria 
italica (Linn). Beauv. is ubiquitous in its 
distribution and cause heavy damage and loss in 
several States in our country particularly in South 
India. In severe case of infection, 75% of the 
grains in the ears become smutted though rarely 
the terminal portion of the spike may escape. The 
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sori are 2-4 mm in diameter and appear slightly 

larger than the grains. 

The spores are round or angular in shape, and 
darkTbrown in colour. They are smooth and 
measure 7-10/^. Germination takes place without 

any rest period. During spore germination studies, 
it was observed that culture maintained by mono- 
teliospore isolations develop teliospores in potato- 
sucrose peptone malt agar after a period of six 

weeks at 25° C. The teliospores formed in culture 
were more or less spherical, smooth and often 
slightly larger than the teliospores produced in the 
host plant. Similar type of teliospores formed in 
culture are reported earlier by Govindu and 

Fischeri, for Ustilago strllfomiis (West.) Niessl. 

The present report is the first record for the 
occurrence of teliospores in culture of Ustilago 
cratneri. Gei^mination studies of the teliospores 
formed in artificial culture as well as their method 
of formation and electron microscopy of morphalogy 
of surface structure are under investigation. 

Department of Plant B. Vijayaraghavan. 

Pathology, H. C. Govtndu. 

University of Agricultural 

Sciences, Hebbal, 

Bangalore 560 024, September 29, 1975. 
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Ustilago striiformis/' Research Studies, 
Washington State University, Pullman, 
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The Natural Occurrence of BipoU ri tctrameia on 

Termites 

In October, 1974 at Varanasi, the authors 
observed stored woollen cloth being destroyed by a 
group of termites {Odontotermes obesiis Rambur) 
with fungal infection. 

This fungus was isolated on PDA and identified 
as Bipolaris tetramera (Me Kinney) Shoemaker. 
Pathogenicity tests were conducted on living, healthy 
termites already kept under isolation for 15 days 
to ensure the absence of any other microorganism. 
The healthy termites were placed* in sterile Petri- 
dishes lined with filter-papers, and inoculated withi 
spore-cz/m-mycelial suspension of Bipolaris tetra¬ 
mera. All termites inoculated with fungal suspen¬ 
sion died within 72 hours, while control individuals 
treated with sterile distilled water remained alive 
and healthy up to 15 days. Re-isolations from 
the artificially infected termites revealed the same 
fungus. 

There appears to be no previous record of any 
species of Bipolaris on termites. B, tetramera 


though commonly a soil saprophyte has also: been 
reported to be a weak pathogen on various economic 
plants. In view of this, the present report would 
indicate the possibility of biological control of 
termites. 

Grateful thanks are due to Dr. R. Y. Roy, for 
his keen interest in the present work and one of 
us (KBK) also wishes to acknowledge indebted¬ 
ness to the C.S.I.R., for appointment in the 
Scientist’s Pool. 

Government Degree College, G. P. Singh. 

Jakhini, Varanasi, R. K. Srivastava. 

Department of Mycology and C. B. Singh. 

Plant Pathology, K. B. Khare. 

Faculty of Agriculture, 

BHU, Varanasi, September 12, 1975. 

1. Subramanian, C. V., Hyphomycetes, I.C.A.R., 
New Delhi, 1970, p. 758. 

A Short Note on Frerea indica Dalz. 

Frerea Dalz. a mon-otypic genus, is represented 
by the endemic species F. indica Dalz., confined 
to the Sahyadri ranges of Maharashtra. Except for 
a solitary collection in June 1956 (Puri 2619, BSI) 
the plant has not been collected from its type 
locality at Junnar, since its original collection by 
Dalzell in 1864 and subsequently by McCann 
(McCann 137/18 H BLATT) though it has been 
recently reported from Kate’s point at Maha- 
baleshwar and Purandhar fort as well. On the 
basis of the succulent stems and rotate corolla, 
Rowley (Nat. Cact. and Succ. J. 30 : 78, 1958) 
merged it under Caralluma R. Br. renaming it as 
C. frerei Rowley, but the profuse leafy nature, 
distinct floral features and the absence of any inter¬ 
mediate species of Caralluma with the fleshy large 
leaves justify the retention of Frerea as a distinct 
genus. 

Somatic squashes after pre-fixation with 8-oxy- 
quinoline for 2 hours and staining in 
acetic-orcein following the normal procedures 
revealed In 44 (voucher specimen : Singh 
108937, BSI) which is a first report for the species. 
Though Dalzell has described the follicles and 
seed, the species has not normally been found to 
fruit in nature but under experimental cultivation, 
the plants fruited for the first time at Pune in 
1971, the seeds exhibiting 50% germination. A 
redeeming feature of this rare plant is its successful 
ready propagation from cuttings and it is worth 
introducting in garden as an ornamental pot plant. 
Botanical Survey of India, R. Sunoara Raghavan. 
Western Circle, 

Poona-1, September 10, 1975. 
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sori are 2-4 mni in diameter and appear slightly 

larger than the grains. 

The spores are round or angular in shape, and 
darkTbrown in colour. They are smooth and 
measure 7-10 /a. Germination takes place without 

any rest period. During spore germination studies, 
it was observed that culture maintained by mono- 
teliospore isolations develop teliospores in potato- 
sucrose peptone malt agar after a period of six 

weeks at 25° C. The teliospores formed in culture 
were more or less spherical, smooth and often 
slightly larger than the teliospores produced in the 
host plant. Similar type of teliospores formed in 
culture are reported earlier by Govindu and 

Fischer^, for Ustilago striiformls (West.) Niessl. 

The present report is the first record for the 
occurrence of teliospores in culture of Ustilago 
crameri. Gei^miination studies of the teliospores 
formed in artificial culture as well as their method 
of formation and electron microscopy of morphology 
of surface structure are under investigation. 

Department of Plant B. Vijayaraghavan. 

Pathology, H. C. Govtndu. 

University of Agricultural 

Sciences, Hebbal, 

Bangalore 560 024, September 29, 1975. 

1. Govindu, H. C. and Fischer, G. W., “Physiologi¬ 
cal variation in the stripe smut of grasses, 
Ustilago striiformis,’' Research Studies, 
Washing,ton State University, Pullman, 
U.S.A., 1962, 30 (4), 139. 

The Natural Occurrence of Bipohri tctrameia on 

Termites 

In October, 1974 at Varanasi, the authors 
observed stored woollen cloth being destroyed by a 
group of termites (Odontotermes obesus Rambur) 
with fungal infection. 

This fungus was isolated on PDA and identified 
as Bipolaris tetramera (Me Kinney) Shoemaker. 
Pathogenicity tests were conducted on living, healthy 
termites already kept under isolation for 15 days 
to ensure the absence of any other microorganism. 
The healthy termites were placed - in sterile Petri- 
dishes lined with filter-papers, and inoculated with; 
spore-c«272-mycelial suspension of Bipolaris ietra- 
mera. All termites inoculated with fungal suspen¬ 
sion died within 72 hours, while control individuals 
treated with sterile distilled water remained alive 
and healthy up to 15 days. Re-isolations from 
the artificially infected termites revealed the same 
fungus. 

There appears to be no previous record of any 
species of Bipolaris on termites. B. tetramera 


though commonly a soil saprophyte has also been 
reported to be a weak pathogen on various economic 
plants. In view of this, the present report would 
indicate the possibility of biological control of 
termites. 

Grateful thanks are due to Dr. R. Y. Roy, for 
his keen interest in the present work and one of 
us (KBK) also wishes to acknowledge indebted¬ 
ness to the C.S.I.R., for appointment in the 
Scientist’s Pool. 

Government Degree College, G. P. Singh. 

Jakhini, Varanasi, R. K. Srivasiava. 

Department of Mycology and C. B. Sincjh. 

Plant Pathology, K. B. Kharm, 

Faculty of Agriculture, 

BHU, Varanasi, Sepicmbev 12, 1975. 

1. Subramanian, C. V., Hvphomycctes, I.C.A.R., 
New Delhi, 1970, p. 758. 

A Short Note on Frerea indica Dalz. 

Frerea Dalz. a monotypic genus, is represented 
by the endemic species F. indica Dalz., confined 
to the Sahyadri ranges of Maharashtra. Except for 
a solitary collecti-on in June 1956 (Puri 2619, BSI) 
the plant has not been, collected from its type 
locality at Junnar, since its original collection by 
Dalzell in 1864 and subsequently by McCann 
(McCann 137/18 H BLATT) though it has been 
recently reported from Kate’s point at Maha- 
baleshwar and Purandhar fort as well. On the 
basis of the succulent stems and rotate corolla, 
Rowley {Nat, Caci. and Succ. J. 30 : 78, 1958) 
merged it under Caralluma R. Br. renaming it as 
C, frerci Rowley, but the profuse leafy nature, 
distinct floral features and the absence of any inter¬ 
mediate species of Caralluma with the Heshy largo 
leaves justify the retention of Frerea as a distinct 
genus. 

Somatic squashes after pre-fixation with 8-oxy- 
quinoline for 2 hours and staining in 
acetic-orcein following the normal procedures 
revealed In = 44 (voucher specimen : Singh 
108937, BSI) which is a first report for the species. 
Though Dalzell has described the follicles and 
seed, the species has not normally been found to 
fruit in nature but under experimental cultivation, 
the plants fruited for the first time at Pune in 
1971, the seeds exhibiting 50% germination. A 
redeeming feature of this rare plant is its successful 
ready propagation from cuttings and it is worth 
introdiicting in garden as an ornamental pot plant. 
Botanical Survey of India, R. Sunoara Raghavan. 
Western Circle, 

Poona-1, September 10, 1975. 
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A New Species of Septoria on Hops {Hamulus Spp.) 

in Kashmir 

Hops is grown in Kashmir valley by the Depart¬ 
ment of Agriculture and other agencies for many 
years. Its flowers are used by various breweries 
in India and lot of foreign exchange is thus saved 
by making use of them. 

During our survey of Hops (Hiimulus Spp.) 
plantation at the Agricultural Experimental Research 
Station, Shalimar, a new disease has been found' 
manifesting itself on its leaves, particularly on local 
and late cluster varieties. The disease appears 
as small necrotic spots, which later on coalesce and 
forms bigger patches. Initial infection appears toi 
resemble that of leaf necrosis of virus origin. The 
spots turn brownish or rusty with age. 

The pathogen responsible for the disease has, 
been identified as Septoria IiipiiUna Ellis and: 
Kellerman-( IML 194898). Cluster of pycnidia 
appear in the centre of the spot, which can also 
be traced at its periphery pycnidia which measure 
140-150 At are round with small ostiole. Conidia 
are slender, faintly septate with slightly curved 
ends. They measure 30-45 x 2-2-5 /a. 

The species Septoria hipulina on hops is a new 
record for India. The pathogen was isolated on 
PDA from diseased leaves. The fungus grew well 
and a number of pycnidia bearing cluster of 
conidia were observed. 

The disease incidence was estimated at 10-15% 
in most of the areas, which was even higher in 
other fields. 

The authors express their gratitude to Dr. M. B. 
Ellis, Commonwealth Mycological Institute, Kew, 
Surry (England), for confirming the species. 

Grateful thanks are also due to Mr. A. G. Malik, 
Director of Agriculture, J & K Government, for the 
facilities and his keen interest in this study. 

Mycologist, Agriculture. Raj Kumar Mirakhur. 

Research Station, 

Shalimar (Kashmir), 
and 

Research Assistants, Shiv .Ihh Dhar. 

Mycology and Asiiok Kumar Dhar. 

Plant Pathology Section, 

Shalimar (Kashmir), 

July 16, 1975. 


Zinnia elegans Jacq.—The Latent Host of Watermelon 

Mosaic Virus 

The watermelon mosaic virus (WMV) was 
previously known to have its host range limited to 
the family Cucurbitaceae onlyt. Later studies by 
Freitag- and Grogaiv> suggested that watermelon 
mosaic virus can infect the plants of other families 
also including Leguminoceae, Malvaceae and 
Umbelliferae. 

On the basis of host range studies Webb and 
SootH divided watermelon mosaic virus complex 
into two groups : WMV-1 limited to Cucurbitaceae 
only and WMV-2 infecting plants of other families 
also. Milne and Grogan'^ indicated them to be the 
different strains of the same virus. 

In the present study, the virus isolate was 
obtained from naturally infected plants of Tricho- 
santlies dioica Linn. The host range studies were 
carried out with twenty-three plants belonging to' 
eleven different families. The virus was recovered 
by back inoculation from Zinnia elegans Jacq. 
only. The virus was recovered by insect transmis¬ 
sion also using Aphis gassypii as vector. Detailed 
studies made on the physical properties, insect 
transmission, particle morphology and symptoms 
induced in cucurbits indicated it to be a strain of 
watermelon mosaic virus, Bhargava and Tewari^\ 

This report is the first record in this plant as a 
symptomless carrier for watermelon mosaic virus 
and hence an indication of the important host for 
perpetuation of the virus. 

Grateful thanks are due to Prof. K. S. Bhargava, 
Head, Department of Botany, Gorakhpur Univer¬ 
sity, for guidance and to CSIR, New Delhi, for 
financial assistance. 

Department of Botany, J. P. Tewari. 

M.L.K. College, 

Balrampur (U.P.), September 1, 1975. 


1. Andenson, C. W., Phvtopathology, 1944, 44, 

190. 

2. Freitag, J. H., Ibid., 1952, 42, 8. (Abstr.). 

3. Grogan, R. G., Hall, D. H. and Kimble, K. A., 

Ibid., 1959, 49, 366. 

4. Webb, R. E. and Scott, H. A., Ibid., 1965, 55, 

895. 

5. Milne, K. S. and Grogan, R. G., Ibid., 1969, 

59, 809. 

6. Bhargava, K. S. and Tewari, J. P., Plant. Dis. 

Reptr., 1970, 54 (8), 727. 
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REVIEWS AND NOTICES OF BOOKS 


High Energy Lasers and Their Applications— 

Physics o£ Quantum Electronics (Vol. 1 ). 

S. F. Jacobs, M. Sargent III, and M. O. Scully 

(Editors). (Addison-Wesley, U.S.A.), 1974, Pp. 

X -f 411. Price $ 17.50. 

This book is based on lectures delivered by well 
known scientists during the 1973 Summer School 
on the Physics of Quantum Electronics sponsored 
by the University of Arizona. The first part of the 
book contains contributions on laser physics. The 
second section is a review of some aspects of laser 
fusion, which, the title notwithstanding, is the only 
laser application discussed. 

In Chapter I (46 pp.), M. Sargent III presents a 
survey (unfortunately marred by several typo¬ 
graphical errors) of one- and two-mode strong 
signal laser theory, using both the rate equation 
and the semiclassical approach. The plausibility 
argurnents and numerical illustrations that replace 
detailed derivations usefully complement the more 
formal papers of Lamb and co-workers. H, Shih, 
M. O. Scully and S. F. Jacobs (Chapter 11, 29 pp.) 
describe an ingenius new model of the unstable 
resonator that enables a generalised and integrated 
analysis to be made of the effects of the active 
medium, non-linear mode coupling and diffraction, 
and the mode behaviour to be continuously predic¬ 
ted through the stable-unstable transition. F. A. 
Hopf (Chapter III, 100 pp.) reviews laser amplifier 
theory for homogeneously, inhomogeneously and 
power broadened media. Illustrative examples are 
drawn from actual systems, but the section on 
multiline molecular laser amplifiers is now slightly 
outdated. This masterly survey contains a great 
deal of information not available in scientific 
journals. In Chapter IV (70 pp.), C. B. Hogge- 
considers the effects of turbulence and thermal 
blooming on laser beams propagating through the 
atmosphere, with supporting experimental results 
and computer simulations of the effects of thermal 
blooming on the density profile. The laser physics 
section concludes with Chapter V (46 pp.) by P. V. 
Avizonis on the inversion and relaxation processes 
occurring in electrical and gas dynamic CO 2 lasers 
and the chemical HF laser. The surprising neglect 
of the fundamental Treanor, Bray, and Sharma-Brau 
theories of vibrational relaxation, and the electron 
distribution calculations of Nighan weakens an other¬ 
wise adequate discussion. 


The section on laser induced fusion (LIF) begins 
with a lucid semi-qualitative description by K. 
Beyer (Chapter VI, 40 pp.) of the physics of initiat¬ 
ing thermonuclear fusion by light absorption, the 
capabilities of available Nd : Glass and CO., lasers, 
and the design constraints of LIF reactors. J. R. 
Murray and P. W. HolT (Chapter VIII, 58 pp.) com¬ 
pare the characteristics of the hypothetical laser ideal 
for LIF with both presently available as well as 
futuristic lasers. A calculation by R. Morse 
(Chapter Vllt, 16 pp.) to estimate the magnitudes 
of quantities important in LIF concludes the book. 

By presenting recent developments (some of the 
material is just beginning to appear in scientific 
journals) in the field of lasers in an insightful and 
informal style, this book bridges the gap between 
the text book and the scientific journal. It should 
prove useful to workers in quantum electronics 
wishing to keep abreast of areas outside their own 
specialisation. 

Since most of the discussions start from 
first principles, this book should also provide 
.students interested in the field, with a sound base 
from which to embark into the literature. 

J. P. PiCHAMUTHU. 


Pattern Recognition Principles. Byl.T. Touand 
R. C. Gonzalez. (Addison Wesley, Reading, Mass., 
U.S.A.), 1974. Pp. xi 4 - 377. Price U.S. $ 19.50. 
In 1965, there were only two books that could 
be considered as text books for pattern recognition 
(PR)—Nilsson’s 1965 monograph and Sebestyen’s 
1962 work. Today there is a score of books to 
choose from. (See T. M. Cover, IEEE Trans, 
IT, Nov. 1973 for an excellent review of the 
previous books.) This new book is a welcome 
addition to this set. 

The book is divided into eight chapters. 
Chapter 1 introduces the reader to the problem 
via the information explosion of twentieth century 
and the evolution of a methodology to cope with 
the enormous data arising in a large number of 
situations. Examples from OCR, remote sensing, 
finger print classification and nuclear reactor 
surveillance provide excellent motivation for the 
student. Chapter 2 and Chapter 3 deal with deci¬ 
sion functions, distance functions and some clustering 
techniques and their applications to the pattern 
classification. Pattern classification by likelihood 
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I unctions and Bayes techniques are considered in 
Chapter 4. Chapters 5 and 6 deal with trainable 
pattern classifiers, covering gradient algorithms, 
potential functions and stochastic approximation. 
Chapter 7 considers the important problem of 
pattern preprocessing and feature selection. Chap¬ 
ter 8 introduces the new approach based on 
Syntactic Pattern Recognition and is interesting. 

Thus, the book introduces a large number of 
techniques in a simple manner with neat diagrams 
and explanations. The book is particularly suit- 
ablt for a graduate course in view of the problems 
provided at the end of each chapter and adequate 
coverage of a number of useful topics. 

However, some of the important concepts such 
as results concerning dimensionality, sample size 
and error estimation, fuzzy sets are not considered. 
Also a particular application should have been high¬ 
lighted althroiigh like the scene analysis in Duda 
and Hart's (Wiley, 1973) book. 

B. L. Deekshatulu. 


Biological Transport. ’By H. N. Christensen. 
(Second Edition, Revised, Enlarged and Reset), 
Publishers ; W. A. Benjamin, Inc., Reading, Mass., 
U.S.A. 

Living cells have developed membranes to 
separate two phases. Implicit in this design is the 
transport of materials across. Membranes have 
become barriers and carriers at the same time and 
intrinsically selective. Transport phenomenon is 
universal and concerns all biological materials from 
simple protons to complex macromolecules, all 
aspects of life processes from intestinal absorption 
to nerve conduction, and all branches of biosciences 
from phenomenological description to molecular 
characterization. ' This is one field wherein 
botanists, zoologists, geneticists, microbiologists, 
nutritionists, physiologists, biochemists, neuro- 
chemiists and biophysicists have all contributed, 
and, as claimed by the author, caused “fragmenta¬ 
tion of the subject among the disciplines with parti¬ 
cular emphasis on molecular approaches’'. Th's 
book true to the claim has put the whole subject 


together and synthesized the common features of 
transport in biological systems. It has surveyed the 
scope of the problem of transport, described the 
architecture of the membranes and discussed the 
thermodynamics and kinetics of transport processes. 
It has considered the transport systems of different 
solutes, the approaches from genetic studies and the 
specific binding proteins. Group translocation which 
is a form of transport with the distinction of altera¬ 
tion of chemical form—vectorialization of a chemical 
reaction—has been aptly included. The multiple 
ATPases in membranes have been described and 
an attempt is made to understand their participa¬ 
tion in the energy transactions incidental to trans¬ 
port. A full chapter is devoted to transport in 
mitochondria. The incisive discussion on the 
techniques in transport studies and some procedures 
at the end of the book are likely to prove the 
most useful for those who wish to embark on the 
experimental work. The terms such as “transport”, 
“active transport”, “permease” and “efflux” have 
been subjected to semantics and the author attempts 
to give guidelines for terminological clarity. The 
book has a personalized style as though a teacher 
is talking to students in. a class-room—asking question, 
and giving answers and thus giving away the sub¬ 
ject matter. All through, the chapters are charac¬ 
terized by an “introductory” statement which 
projects the basis of the subject, and by a “con¬ 
cluding” or “summary” comment which not only 
is an epitome of the essay but posed the problems 
yet unsolved. In fact one gets a glimpse of the 
whole book by reading these two items. This is 
a commendable new style. For an “Advanced 
Book Program” from an international publishers, 
W. A. Benjamin, Inc., the quality of production 
should have been better. For instance, the figures 
in some places are out of proportion and the 
reproduction of the lines poor, and the indexing 
of the pages (360-406 and 442-452) was wrong 
in step by 1-2 pages, which causes a momentary 
irritation to the reader. Notwithstanding this, the 
book serves as an excellent companion for a teacher 
giving a course or a research workers as a reference 
source. 

T. Ramasarma, 
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Concentrated 
Volumetric Solutions 



50 ml of N/10 l 2 N/2 N/5 N/10 N/20 

SARABHAI M. CHEMICALS — trusted name for quality and reliability 
in Laboratory Chemicals - now offer a range of Concentrated Volumetric 
Solutions (CVS) for accuracy. 

N/10 l2 CVS N/10 KaCrgO, CVS N/10 KMn04 CVS 
N/10 AgNOa CVS N/10 NaaSaOa CVS and others 

Each ampoule of (glass/polythene) 50 ml when diluted to 500 ml gives 
the solution of specified strength. All you require is measuring 
flask/s and distilled water. 

These Concentrated Volumetric Solutions (CVS)help minimise your 
Laboratory labour, time and space. 

Now SM shows the way to make solutions of different strengths from 
single solution. Follow the instructions carefully: 


One ampoule containing 50 ml CVS for N/10 I 2 


To get N/20 
„ N/10 

„ N/5 

N/2 


Solution dilute it to 


rr 


tt tr 

tt $9 tr 

tit 'tt tt 


1000 ml 
500 ml 
250 ml 
100 ml 


Similarly with a little adjustment you can use other SM Concentrated 
Volumetric Solutions (CVS). 



SARABHAI M. CHEMICALS 

Gorwa Road, Baroda-390 007. 
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Concentrated 
Volunnetric Solutions 



50 ml of N/10 I 2 N/2 N/5 N/10 N/20 

SARABHAI M. CHEMICALS - trusted name for quality and reliability 
in Laboratory Chemicals - now offer a range of Concentrated Volumetric 
Solutions (CVS) for accuracy. 

N/10 I 2 CVS N/10 KaCrgO, CVS N/10 KMn04 CVS 
N/10 AgNOs CVS N/10 Na2S203 CVS and others 

Each ampoule of (glass/polythene) 50 ml when diluted to 500 ml gives 
the solution of specified strength. All you require is measuring 
flask/s and distilled water. 

These Concentrated Volumetric Solutions (CVS)help minimise your 
Laboratory labour, time and space. 

Now SM shows the way to make solutions of different strengths from 
single solution. Follow the instructions carefully: 
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Similarly with a little adjustment you can use other SM Concentrated 
Volumetric Solutions (CVS). 
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DIFFRACTION IMAGLS OF TRUNCATED PERIODIC OBJECTS IN PANORAMIC CAMERAS 
IN THE PRESENCE OF PARABOLIC IMAGE MOTION 


A. K. GUPTA AND K. SINGH* 

Depciriment of FhysicSj Indian Institute of Technology, New Delhi 110 029 

Abstract 

Irradiance distribution in the diffraction images of truncated one-diinensional periodic 
targets formed in the presence of parabolic image motion is discussed. Incoherent objects 
with sine and square wave profiles are considered in the case of an optical system with circular 
aperture. Image contrast, tabulated for a number of cases, is expected to provide a valuable 
tool for an image analyst. 


Introduction 

f|SE of optical transfer function techniques in 
^ image evaluation is now very well known and 
an excellent review of the present status of the 
subject has been given by Norton"*. Truncated 
periodic targets are also useful in many practical 
situations, when these occur in image format in 
connection with the detection and resolution in 
aerial photographs of a wide variety of objects. 
Consequently the diffraction images of truncated 
targets have been investigated extensively-~t>. 

Despite the best image motion compensation 
(IMC) techniques, some residual motion is alwaysi 
present*^"** and this impairs the quality of aerial 
photographs. Effects of linear and sinusoidal 
motion on the images of various objects has been 
extensively investigated''*"*"'”'^ in the past. Residual 
image motion in transverse scanning panoramic 
cameras’^’results from the finite slit width which, 
precludes film’s IMC from being exactly correct 
for all images simultaneously exposed in the slit. 
The image displacement is a parabolic function of 
time'^’^**"*-. Such motion has recently been con¬ 
sidered with respect to its effect on imagery of 
infinite periodic objects*^**, holographic measurements^** 
and image restoration^^"*'***. 

The present paper discusses some aspects of 
diffraction images of truncated objects . in the 
presence of parabolic image motion. 

2. Theory 

The frequency spectra I (w) of the image and 
O (<^) of the object are related by 

Ko))- 0 (ch;. T(a>) (1) 

where T (w) is the system transfer function and 
w the normalised spatial frequency. The intensity 
distribution i i v) in the image is then given by 

oo 

i (-vy = J T (co).0 (co), exp O'Vco) dco (2) 

—CO 


To whom all correspondence may please be 
addressed. 


The object intensity function for N-cyclc bar and 
sinusoidal targets are given respectively-"*, by 
O(co)= (27rcu)"* [sin (2NgjL)/cos (a>L)] (3) 

O (<o) = 'TrjZoy . sin (2N a>L)/(Tr^ — 4cu*^L‘“) (4) 

where 4 L is the spatial period. Both v mid L 
are in reduced units. 

The overall optical transfer function, T (w) of 
the optical system under consideration is the 
product of incoherent transfer function C (w) of 
the diffraction limited system and the transfer 
function / (w) for the image motion, i.e, 

T (ai) — C{to) . t{co) (5) 

C (w) for the diffraction limited Circular aperture 
is given by 

C (o)) ~ Ij'TT [cos"^ (^V^) (I ~tu“/4)-] (6) 

The OTF, for parabolic image motion is given”***>•* * 
by 

t{o>) Vli'-i +j/ .eg- (7) 

2'v/ cuA 

Here = tan“* (E/li) is the phase log and 
I, and are Fresnel integrals given by 

2\/0}A 

li — J cos {Tr/lir) dii. 

0 

E — J sin (■7r/2/f“) du. 

0 

A is the dimensionless motion paramelei- equal 
to F. Here B is defined by the equation of 

parabolic motion'*’, is the total exposure lime, 
X is the wavelength of the incident light and F is 
the /-number of the optical system. 

3. Results and Discussions 

Figures 1 {a) to 1 (c) show the intensity distribu¬ 
tion in the diffraction images of square wave 
targets for N = 3, 7 and 15 for various values of 
A. Similar curves have been plotted in case of 
sine wave objects and are illustrated in Figs. 2 (a) 
to; 2 (c). Image in the absence of motion, i.c\, 
(A = 0-0) are shown in all figures by dotted' 
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Diffraciion Images of Truncated Periodic Objects 



Fig. 1 id). Diffraction Images of square wave 
object in presence of parabolic image motion. 

(A = 0*0, 0-25, 0-5, 1*0, 1*5 and 2-0. N = 3-0 
and L = 1-0). 




curves and these agree with the results published 
by Barakat and Lerman^. 



Fig. 2 {a). Diffraction images of sine wave 
object in the presence of parabolic image motion. 
(A = 0*0, 0-25, 0-5, 1-0, 1-5 and 2-0, N = 3-0 
and L = 1*0). 



A = 0-0, 0*25, 0-5 and 2-0. 

Square wave targets are imaged with higher 
contrast as compared to the sine wave targets. 
However, the general trend of results in the case 
of sine and square wave objects is very similar. It 
is evident from Figs. 1 and 2 that peak inten¬ 
sity position is shifted in presence of motion. The 
shift is, however, constant beyond A = 0*5. It is 
explained on the basis of the fact that the phase 
part of the transfer function becomes oscillatory 
beyond a certain value of for given value of 
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Fig. 1 (a). Diffraction Images of square wave 
object in presence of parabolic image motion. 

(A = 0-0, 0-25, 0*5, 1*0, 1-5 and 2-0, N = 3-0 
and L = 1*0). 




A = 0-0, 0-25, 0-50 and 2-0. 


curves and these agree with the results pnblisJhi^^ 
by Barakat and Lerman^. 



Fig. 2 (a). Diffraction images of sine wav'e 
object in the presence of parabolic image motion- 
(A = 0-0, 0-25, 0-5, 1*0, 1-5 and 2-0, N = 3-0 
and L =: l-O). 



Fig. 2 (b). Same as 2 (a) with N 7 and 
A = 0-0, 0'25, 0-5 and 2-0. 


Square wave targets are imaged with higher 
contrast as compared to the sine wave targets . 
However, the general trend of results in the case 
of sine and square wave objects is very similar. It 
is evident from Figs. 1 and 2 that peak inten¬ 
sity position is shifted in presence of motion. The 
shift is, however, constant beyond A =: 0-5. It is. 
explained on the basis of the fact that the phase 
part of the transfer function becomes oscillatory 
beyond a certain value of for given value oT 
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A (For examples at = 0-7, for A = 1-0) and 
then becomes constant afterwards in high frequency 
region. It is also seen that the intensity distribu¬ 
tion is asymmetric with respect to origin. Such 
asymmeitry is also observed in investigating the. 
comatic images by Ingelstam, et and Barakatis. 

It is obvious from Figs. 1 and 2 that the 
contrast is reduced in presence of parabolic motion, 
hence a degradation of image is caused. Degrada¬ 
tion is increased as the value of A increases. 
The average irradiance in, the central portion of the 
image is increased as N increases and approaches 



0-50 as N approaches oo. It must also' be observed 
that there is no reversal of contrast for any value 
of A. There is no loss of periodicity for moderate 
values of A, e.g., for A == 0*5, 1*0 for N 3, and 5. 
Some loss of periodicity results for higher values 
of A. 

Table 1 gives a better idea of the elTect of 
motion on the image quality of targets under con¬ 
sideration. The method used for calculating 
modulation and average irradiance is as outlined 
in our previous papers^^’^h It is infeiTcd that the 
effect of image motion is practically nil on the 
average irradiance compared to the enormous 
changes in the modulation and. hence modulation is 
ultimate tool to decide how many cycles are 
required for the approximation of an infinite sine 
wave target. 

Additional Remarks : 

In this paper we confined ourselves to one- 
dimensional objects. We would also like to men¬ 
tion that the motion degraded images of two- 
dimensional objects such as disks, annulas, etc., can¬ 
not be calculated using Eqn. 6 for the OIT' of 
the total system does not posses a rotational 
symmetry but acquires a certain azimuthal 
dependence. Work in this context has been done 
by Rattan and Singh^^. 


Table 1 


Modulation in the diffraction images of square and sine wave targets 


SQUARE WAVE 


A/N 

3 

5 

7 

9 

11 

13 

15 

0 0 

•1532 

•1518 

•1515 

•1504 

•1491 

•14-95 

•1492 

0-25 

•1136 

•1143 

•1142 

•1136 

•1125 

■1129 

•1127 

0-50 

•0641 

•0479 

•0482 

■0483 

•0474 

■0446 

•0454 

10 


0-450 

•0453 

•0455 

•0446 

■0454 

•0451 

1 *5 



•0396 

•0396 

•0392 

•0396 

•0394 

2 0 



•0299 

•0302 

•0299 

•0296 

•0301 




SINE 





0 0 

•1189 

•1190 

•1188 

•1180 

•1170 

•1174 

nil 

0*25 

•0878 

•0895 

•0896 

•0893 

•0883 

•0887 

•0885 

0-50 

•0339 

•0374 

•0377 

•0380 

•0372 

•0376 

•0377 

1 *0 


•0352 

•0355 

•0356 

•0349 

•0356 

•0355 

1 *5 



•0309 

-0312 

•0309 

•0312 

•0308 

2*0 



•0233 

•0237 

•0235 

•0237 

•0236 
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It is also interesting to inclode the effect of lens- 
film combination on the diffraction images. It can 
be done by cascading the Film’s MTF with the 
system MTF’s provided the linear processes would 
be involved. However, complexity arises due to 
some non-linear phenomena involved during the 
exposure and development of the film. 

We have considered-in our calculation unit con¬ 
trast truncated targets so that object contrast bears 
a linear relationship with image contrast. It is 
interesting to estimate the error caused by trunca¬ 
tion by varying the modulation. For modulation 
less than unity there is non-linear relationship-^ 
between object and image contrast. 
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CHEMICAL COMPONENTS OF ASPLENIUM LACINIATUM 

R. B. GUPTA, R. N. KHANNA and N. N. SHARMA 
Department of Chemistry, University of Delhi, Delhi 110 007 

Abstract 

Asplenmm laciniatum has been found to contain octatriacontane, stearic acid vitamin-K., 
phthiocol, .d-sitosterol and y^-sitosterol D-O-glucoside. The free sugars identified are sucrose 
(large amount), glucose, galaaose and arabinose. This is the first report of the isolation of 
vitamin-K<^ and phthiocol from a plant source. 

- SPLENIUM laciniatum is a fern belonging to Compound A, eluted with petroleum ether, m.p. 
" the group of highly advanced cryptogens. Its 68-70° (200 mg, from ethyl acetate). Its LR. 

alcoholic or acetone extract has a burning effect spectrum showed it to be aliphatic in nature. It 

•on the skin and produce a wound which takes did not answer Liebermann-Burchard test and 

about ten days to heal. Investigation of the moved along the solvent front on TLC in /z-hexane. 

chemical components was taken up in order to find' The mass spectrum showed a mass peak at m/e 

out the active principles present in it 534 and a cluster of peaks at 14 units (-CH.>) 

The dried plant (4 Kg) obtained from Kalimpong apart The highest peak in each cluster 

(West Bengal) was exhaustively extracted with represented C^Ho^+i fragment which was accom- 

acetone and alcohol successively. Acetone from panied by and peaks. Intense 

the acetone extract was removed under reduced peaks were for C -4 and C-S^'imits and fragment 

pressure and the residue adsorbed on silica gel and intensity decreased in a smooth curve down to 

chromatographed over a column of silica gel where- (M+—CoH-). The (M"'"—CH,^) peak was very weak, 

by the following compounds were obtained. It was identified as octatriacontane. 
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Compound B, eluted with petrolenin ether-benzene 
(1 : 3), m.p. 69-70° (60 mg, from methanol). Its 
methyl ester had m.p. 38-39°. Mass spectnim of 
the parent compound showed a parent peak at 
m/e 284. It was identified as stearic acid (octa- 
decanoic acid). 

Compound C, eluted with benzene, m.p. 104-105° 
(120 mg, yellow needles from petroleum ether). 
It gave positive test for a quinone. Its I.R. (1670 cm'i 
for > C=0) and U.V. 246, 261 and 

332 nm) spectra confirmed it to be a quinone. 
N.M.R. spectrum showed a doublet at 5 2*15 due 
ten the presence of a quinonoid methyl group having, 
an ortho H atom. A quartet at 5 6*8 integrating 
for one proton may be due to the ortho hydrogen. 
A niiiltiplet at 5 7*8-8*15 integrated for four 
aromatic protons. In the mass spectrum it showed 
a parent peak at m/e 172 (100%). Appearance 
of abundant ions at m/e 144 (M+*-CO), 
116(M+-2CO) and at m/e 104 and its decom¬ 
position products at m,/e 76 and 50 showed it to 
be a naphthoquinone with no benzenoid s\ih- 
stituents'i’-. From the above data the structure of 
the compound—C, could be given as 2-methyl 
1 : 4-naphthoquinone which was confirmed by 
direct comparison with its synthetic sample (Co^ 
TLC, m.m.p). 

2-Methyl 1 : 4-naphthoquinone (menadione or 
Vit. -K^) is known to occur among mammals-k 
Exhaustive survey of literature showed that it has 
not been isolated from nature. Vitamin K.^ has 
now been isolated for the first time from a plant' 
source. 

Compoimd D, eluted with benzene-chlor^Dforrh 
(3 : 1), m.p. 173-74° (150 mg, yellow prisms from; 
methanol). It gave positive test for a quinone. It 
also gave positive ferric chloride test indicating it id 
be phenolic in nature. Its I.R. (1660, 3410 cm''* 
for > C=0 and chelated -OH) and U.V. 

250, 280 and 335 nm) spectra confirmed it to be 
a hydroxy quinone. N.M.R. spectrum showed 
signals at 5 2*05 (3 H, -C//.j), 5 7*35 (1 H, -OH) 
and at 5 7*85-8*10 (m, 4 H, aromatic protons). 
Mass spectrum gave a parent peak at m/e 188 
(100%), Presence of fragments at m/e 160 and 
132 are due to the losses of one and two carbonyl 
groups respectively of the quinone. From the 
appearance of peaks at m/e 105 and 77 it could 
be concluded that the hydroxyl group in the 
naphthoquinone is at position two with no 
benzenoid substituents'*. From the above data the 
structure of compound D, could be given asi 
2-hydroxy 3-methyl 1 : 4 naphthoquinone (phthio- 
col). 


For further confirmation compound D was 
methylated by the dimethyl sulphate, potassiumi 
carbonate and acetone method and the methyl 
ether crystallised from methanol as light yellow 
needles, m.p. 93-94° (lit. 93°, from methanol). 
N.M.R. spectrum of the methyl ether showed an 
additional peak at <5 4*15 for the methoxyl group. 

l. R. spectrum lacks a peak at 3410 cm"* (for the 
chelated hydroxyl). Its mass spectrum showed d 
parent peak as the base peak at m/e 202 along 
with normal fragmentation peaks for a naphthon 
quinone*. The structure of the compound D was 
confirmed by its synthesis** and its direct compari- 
son with the synthetic sample (Co-TLC and 

m. m.p.). 

Phthiocol is known to be a clegradative product 
of the K-vitamins-'*"'^. It is elaborated by bacteria**'**- 
(micro-organism, unicellular) but its isolation has 
now been reported for the first time from a plant 
source (multicellular). The presence of vitamin- 
K.j and pathiocol was also detected (TLC) in the 
fresh solvent extract of the fern and so they are 
not artefacts but exist as such in the plant. 

Compound E, eluted with chloroform, had m.p. 
136-38° (250 mg, from methanol), [a]^-40°. It 
gave positive Liebermann-Biirchard and TNM tests, 
and 3,500 cm'* (OH). It formed an acetate, 

m.p. 125-26° (from methanol). The compound 
was identified as y5-sii!tosterol which was further 
confirmed by its direct comparison with an authentic 
sample (Co-TLC and m.m.p.). 

Compound F, eluted with chloroform-methanol 
(95 : 5), m.p. above 300° and was almost insoluble 
in common organic solvents (100 m,g). [“]i)50° 

(pyridine). Acid hydrolysis gave ^j-sitosterol and 
D-glucose. Permethylation of Compound F, by 
Hakomori’s method*- and subsequent hydrolysis 
by Kiliani’s reagent (HCl : AcOH ; H^O ; 1 : 3*5 : 
5*5) gave y^-sitosterol and 2, 3, 4, 6-tetra-O-methyl 
D-gliicose identified by paper chromatography. 
Enzymatic hydrolysis with emulsion showed yS'-linkagc. 
The compound was identified as p^-sitostcrol-D-0- 
glucoside. 

Alcohol extract on concentration deposited a 
white solid, m.p. 182-84° (30 g). It answered 

Molisch’s test and gave an acetate, m.p. 68-69° 
(from methanol). The compound was identified 
as sucrose (Co-I.R.). Paper chromatography of 
the alcohol extract in butanol : pyridine : water; 
6:4:3 indicated the presence of glucose, galactose 
and arabinose (when sprayed with aniline hydrogen 
phthalate) as free sugars and confirmed by direct 
comparison with their respective authentic samples, 
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PAL\EOM.\GNETISM OF THE CENOZOIC VOLCANIC ROCKS FROM EAST AFRICA 

P. K. S. RAJA 

Department of Physics, University of Nairobi, Kenya 


ABSTRACT 

Palaeomagnedc results from 269 sites in the East African Cenozoic volcanics are 
presented. The post-Miocene volcanics were divided into three age groups, 0-1*8, 1* 8-7*0 
and 13-11 my. and their pole positions cal^lated. Along with the Miocene pole from 
Turkana, the Eocene-Oligocene pole from Ethiopia, the pre-Miocene post Karroo pole from 
Tororo and the mean Mesozoic pole from the rest of Africa, a polar wander path for Africa 
from Mesozoic to present is suggested. 

The small pole displacements of the late Tertiary volcanics are both "far-sided and 
right-handed”. Whereas this could be explained on the basis of Wilsons off-set dipole 
hypothesis, the much larger displacements shown by the older rocks must be attributed either 
to polar wander or to the drift of the African plate or to both. 


D uring the last ten years the palaeomagnetic 
research group at the University of Nairobi has 
carried out detailed studies of a very wide spectrum 
of Cenozoic volcanics of East Africa. Results of 
a palaeomagnetic study of the Miocene lavas from 
Turkana, West of Rudolf form part of an 
unpublished thesis by Raja^. A detailed account 
of the palaeomagnetism of the volcanics of Central 
East Africa is given by Reilly^, in his unpublished 
thesis. Patel and Gacii^, have presented the results 
of their study on the Kapiti phonolites of Kenya. 
The palaeomagnetism of the Ethiopian flood basalts, 
believed to be Eocene-Oligocene in age has been 
reported by Brock et al.^. Recently Raja and 
Vise^, have presented the results of their study 
pn the Carbonatite volcanics of Tororo, S. E. 
Uganda, which are believed to be “pre-Miocene, 
post-Karroo” by Davies®. 

This paper presents a summary of the above 
results. 

Rocks of age in the range 13-0 my., were 
divided into three groups A, B and C. The 
gtclilpS' C/B boundary was chosen as 1*8 my. 


which corresponds to the Plio-Pleistocene boundary 
of the scale suggested by Berggren^. The relatively 
quiet period of volcanism 11-7 my. enabled the 
division between groups A and B. The Turkana 
lavas range in age from 32-13 my.s. But most 
of the basalts showed ages between 23 and 14 my. 
with a concentration at about 17 my.^. Hence 
the approximate age of 17 my. is assigned to the 
Turkana lavas considered as one unit. 

Table I gives the mean directions and poles 
for all the groups mentioned above. Along with 
the mean Mesozoic pole for Africa at 261° E, 
65° Ni^, it is possible to suggest a polar wander 
path for Africa from Mesozoic to present. Such 
a path is shown in Fig. 1. It can be seen that 
the pole from the Tororo ring complex (TU) 
fills a wide gap between the Mesozoic pole and 
the East African Tertiary poles. The close 
similarity betw:een the Australian polar wander 
curve for the Cenozoic and the African polar 
wander curve for the same period enabled 
McElhinny et af.n, to suggest the existence of a 
common polar wandering component, 
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PAL4EOM\GNETISM OF THE CENOZOIC VOLCANIC ROCKS FROM EAST AFRICA 

P. K. S. RAJA 

Department of Physics, University of Nairobi, Kenya 


Abstract 

Pakeomagnetic results from 269 sites in the East African Cenozoic volcanics are 

presented. The post-Miocene volcanics were divided into three age groups, 0-1*8, T 8-7*0 
and 13-11 my. and their pole positions calculated. Along with the Miocene pole from 
Turkana, the Eocene-Oligocene pole from Ethiopia, the pre-Miocene post Karroo pole from 

Tororo and the mean Mesozoic pole from the rest of Africa, a polar wander path for Africa 

from Mesozoic to present is suggested. 

The small pole displacements of the late Tertiary volcanics are both "far-sided and 
right-handed”. Whereas this could be explained on the basis of Wilsons oif-set dipole 

hypothesis, the much larger displacements shown by the older rocks must be attributed either 
to polar wander or to the drift of the African plate or to both. 


D uring the last ten years the palaeomagnetic 
research group at the University of Nairobi has 
carried out detailed studies of a very wide spectrum 
of Cenozoic volcanics of East Africa. Results of 
a palaeomagnetic study of the Miocene lavas from' 
Turkana, West of Rudolf form part of an 
unpublished thesis by Raja^. A detailed account 
of the palaeomagnetism of the volcanics of Central 
East Africa is given by Reilly^, in his unpublished 
thesis. Patel and Gacii^, have presented the results 
of their study on the Kapiti pbonolites of Kenya. 
The palaeomagnetism of the Ethiopian flood basalts, 
believed to be Eocene-Oligocene in age has been 
reported by Brock et al.^. Recently Raja and 
Vise^, have presented the results of their study 
on the Carbonatite volcanics of TororO’, S. E. 
Uganda, which are believed to be “pre-Miocene, 
post-Karroo” by Davies®. 

This paper presents a summary of the above 
results. 

Rocks of age in the range 13-0 my., were 
divided into three groups A, B and C. The 

C/B boundary was chosen as 1*8 my. 


which corresponds to the Plio-Pleistocene boundai'y 
of the scale suggested by Berggren't. The relatively 
quiet period of volcanism 11-7 my. enabled the 
division between groups A and B. The Turkana 
lavas range in age from 32-13 my.'*^. But most 
of the basalts showed ages between 23 and 14 my. 
with a concentration at about 17 my.^^. Hence 
the approximate age of 17 my. is assigned to the 
Turkana lavas considered as one unit. 

Table I gives the mean directions and poles 
for all the groups mentioned above. Along with 
the mean Mesozoic pole for Africa at 261° E, 
65° N^o, it is possible to suggest a polar wander 
path for Africa from Mesozoic to present. Such 
a path is shown in Fig. 1 . It can be seen that 
the pole from the TororO' ring complex (TU) 
fills a wide gap between the Mesozoic pole and 
the East African Tertiary poles. The close 
similarity betw;een the Australian polar wander 
curve for the Cenozoic and the African polar 
wander curve for the same period enabled 
McElhinny et to suggest the existence of a 

common polar wandering component 
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Table I 


Site mean directions, poles and statistical parameters 


Group 

Approximate 

age 

N umbel of 

Directions 



Poles 



sites N D° 

r 

k 

“ 95 ® 

Longitude 

"E 

Latitude 

"N 

K 

A95* 

C 

1 -8-0 my. 

54 1 -3 

-2'4 

18‘3 

4-7 

104 0 

88-7 

37-8 

3 *2 

B 

7-1 -8 my. 

102 3-3 

-4-8 

22 -0 

3 1 

147 -6 

86 -5 

37-8 

2-3 

A 

13-11 my. 

22 1 -7 

-4-2 

13-4 

8-8 

186-6 

86 -5 

28 -8 

6-1 

Turkana 

Miocene 
^17 my. 

62 4-1 

1 -7 

35-0 

3*1 

163 -3 

84-8 

69-9 

2-3 

Ethiopia 

Eocene- 

oligocene 

20 7*2 

7-2 

34-9 

5*6 

167 -7 

80-8 

59 -3 

4-3 

Tororo 

Pre-Miocene 

3 4'5 

-24-2 

157* 

9.9 

195-5 

75 -8 

172-2 

9 -4 

D—Declination, 1—Inclination, 

^nr„ A 95 —radius of 95% circle of confidence. 

* Calculated for specimens. 

k, K- 

■Fisher’s precision parameter, 






Table II 







Sub-division of group 

C into brunhes and matuyama age groups 



Group 

Approximate 

age 

Number of — ■ — 

Directions 



Poles 



sites N D " 

I” 

k 


Longitude 

”.B 

Latitude 
“ N 

K 


Q 

(Brunhes) 

<0-7 my. 

24 2*5 

-7 

14-9 

7‘9 

107-1 

87-6 

32 -6 

5-3 

Co 

(Matuyama) 

>0-7 my. 

23 359-1 

-1 0 

19-7 

7-0 

353 -8 

88 -4 

38 -5 

4-9 



Fig. 1 . Polar wander path for Africa from 
mesozoic to present. C, B, A, Poles from East 


However, Wilson*- has recently pointed out that 
the polar wander hypothesis need not be invoked to 
explain the small displacements ot the upper 
Cenozoic poles. He has shown that the deviations 
are greatly reduced if the geocentric dipole is 
displaced northward along the spin axis. (What is 
known as Wilson’s offset dipole hypothesis). In a 
recent paper, Wilson and McElhinny*-*, have shown 
that “if the northward offset of the dipole has 
existed, then this offset has been decreasing over 
late Tertiary time and is (within errors) approaching 
a .small value during Quaternary”. Our results as 
indicated by Fig. 1 and Table I are consistent with 
this finding. 

African volcanics of age groups T8-0, 7~T8 and 
13-11 my. respectively; T, Miocene ' 17 my.) 
Pole from Tiirkana ; E, Eocene-oligocene pole from 
Eth'opia ; TU, Pre-miocene pole from Tororo 
(Uganda) ; M, mean mesozoic pole; (All poles 
are shown with 95% circle of confidence). 


Curr. Sci .—3 
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Recently Watkinsi-^, analysed Brunhes epoch data 
from sites in the Indian Ocean and xioticed that 
whereas the northern hemisphere data are consistent 
with the offset dipole hypothesis, the southern 
hemisphere data are consistent with, the centred 
dipole hypothesis. Table 11 shows the subdivision 
of Group C into Brunhes and Matuyama. It can 
be seen that the poles for these groups are 
indistinguishable from the present. They are not 
only not “far sided”, but if anything, “near sided” 
and as such, consistent with the centred dipole 
hypothesis which agrees with Watkins’i*^, findings. 

Table I shows that pole displacement of 5° in 
the Miocene increases to 9° in the Eocene and tO' 
14° for the Tororo volcanics. If the small pole 
displacements of the late Tertiary and younger 
volcanics could be explained by the offset dipole 
hypothesis, the larger displacements shown by the 
older rocks must be attributed' either to polar 
wander or to the drift of the African plate or to 
both. 
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LETTERS TO THE EDITOR 


USE OF RADICAL SCAVENGERS IN X-RAY 
DATA COLLECTION FROM PROTEIN 
CRYSTALS 

Occurrence of radiation, damage is a feature 
normally encountered while collecting X-ray inten¬ 
sity data from single crystals of proteins. It is 
well-known that protein crystals contain large 
solvent regions consisting mainly of water. The 
protein crystals, like the molecules themselves, are 
.stable only in aqueous medium and are therefore 
mounted with the solvent in a capillary for data 
collection. According to the indirect action theory 
of radiation effects, the damage to the protein, 
molecule is associated with the production of free 
radicals from the aqueous medium. These radicals, 
in turn, transfer the energy acquired from the 
incident radiation to the protein molecule. The 
protelin molecyjle is thus left in an unstable, 
ionized state leading to significant changes in its 
structure and properties. The onset of radiation 
damage is detected by reduction in the intensity 
of the diffraction pattern which proceeds on to its 
total disappearance on prolonged irradiation. The 
amount of radiation dosage required to cause the 
damage varies with substances, some affected with¬ 
in hours of irradiation and some others within few 
days. Hence, most often, in protein crystallo¬ 
graphy, one is compelled tO' use several crystals to 
collect a complete set of data. Most proteins are 
available only in small quantities and it is often 
difficult to grow a large number of good crystals. 
Also, correlation of different data sets sometimes 
poses problems when several crystals are used for 
data collection. j 

Some of the procedures adopted for alleviating 
the effects of radiation damage tO' protein crystals 
are given below: 

(0 Fast data collection : The speed of inten¬ 
sity measurement can be improved by the 
simultaneous measurement of several reflections, 
either photographically^ or by the use of multiple 
counters- or position sensitive detectors'^’^^. 

(n‘) Data collection at low temperature : Even 
though protein crystals may be expected to be more 
stable at low temperatures, ice formation in the 
solvent regions and the consequent enhancement 
in the volume often disrupts the protein crystal 
structure. However, by working at high pressure 
and low temperature, the more suitable ice Ill-ice 
IX region of the water-ice phase diagram which 


does not involve any volume change could be 
chosen-‘. Also, by the choice of a, proper solvent 
which on freezing forms a. glassy medium, instead 
ot ice, the volume increase could be avoided<k 
V/e here suggest the use of radioprotectants as a, 
means for controling radiation damage to protein 
crystals. A large number of substances are known 
to be potential radioprotectants. The protecting 
machanism ot some of these compounds, in parti¬ 
cular, the aminothiol group of protectants, has 
been attributed to their ability to react with, the 
radiation induced free radicals. Therefore, if the radio¬ 
protectants are introduced in the protein crystal, 
radiation damage could be elTectively reduced; 
smee the protectants compete for the radiation- 
induced free radicals. The free radicals are 
prevented from reaching the protein molecules as 
they are scavenged by the radioprotectant 

immediately after they are produced. Also, the 
radioprotectant after reacting with the radiation- 
induced free radicals dO’ not themselves react with 
the protein crystar. The radioprotectant could be 
easily diffused into the solvent region of the 
protern crystals by dissolving them, in, the mother 
liquor, during crystallization. The introduction of the 
radical scavengers in the protein framework is not 
e.xpected to produce significant changes in the diffrac¬ 
tion pattern of the crystal, as the former arc 
generally low molecular weight compounds. 

Materials Science Division, S. Ramaseshan. 

National Aeronautical Kalyani Vijayan. 

Laboratory, 

Bangalore 560 017, 

November 21, 1975. 


1. Arndt, U. W., Champness, .T., Phizackcriey, P 

and Wonnacott, A. J., /. AppJ. Cryst., 1973, 
6 , 457. 

2. Phillips, D. C, J. Sci. Inst., 1964, 41, 123. 

3. Prince, H-. and Santoro, A., Acta Cryst., 1975, 

31 A, Part 3 Supplement, pp. S 234. 

4. Hamlin, R., Cork, C, Nielson, C., Vernon, W. 

and Xuong, Ng. H., Ibid., p, S234. 

5. Thomanek, U. F., Parak, F., Mossbauer, R. L., 

Formanek, H., Schwager, P. and Hoppe, W., 
Acta Ctyst., 1973, 29 A, 263. 

6 . Haas, D. J. and Rossmann, M. G., Acta Cnst., 

1970, 26 B, 998. 

7. Casarett, A. P., Radiation Biology, Prentice 

Hall, Inc., Englewood Cliffs, New Jersey, 
1968, p. 258. 




50 


Letters to the Editor 


IRON, SODIUM AND POTASSIUM CONTENTS 
TO AID ESTIMATION OF THE RELATIVE 
CONTRIBUTIONS OF VARIOUS SOURCES TO 
THE ATMOSPHERIC AEROSOLS— 

A PROPOSITION 

Input of tropospheric aerosols—which amount to 
about 10" tons day', can broadly be classified as 
natural and man-made. In an exhaustive review 
Hidy and Brock^ have discussed various sources 
and their global contributions to the tropospheric 
aerosols. An initial attempt was made at this 
laboratory- to estimate the relative contributions of 
natural and man-made sources to atmospheric 
aerosol formation by taking account of their Fe 
and K contents only, which is perhaps not valid 
where sea spray also plays a vital part. In the 
present note Na is also taken into account in 
addition to Fe and K to take care of the oceanic 
contribution. 

If one restricts interest to industrial urban areas 
only, it may perhaps be justified to assume that 
only the following shall be the principal sources of 
atmospheric aerosols : (1) sea spray-more so in 
coastal regions, (2) dust rise by winds, construction 
and building operations, (3) combustion of fuels- 
mainly coal-and other industrial operations and 
(4) oxidation of HoS and SOo to sulphates and 
probably other sulphur containing organic com¬ 
pounds which produce aerosols free from Fe, Na, 
and K. It may as well be noted that aerosols 
arising from sources (1), (2), and (3) will contain 
Fe, Na and K in widely different proportions. In 
non industiral areas the contribution from (3) 
will be relatively much less. 

We now make the following reasonable assump¬ 
tions : (a) That the major portion by weight of the 
terrestrial dust is of local origin-say within a few 
lens of Km., and {h) That the source of coal 
supply to given region remains the same over 
reasonable periods of time and thus their relative 
contents of Fe, Na and K remain more or less 
constant. 

From literature we find that for the terrestrial 
dust and sea spray the global Fe/K ratios are 1*92 
and 0-00 respectively and the Na/K ratios for the 
same are 1 • 1 and 30 respectively. For bituminous 
coal and lignite also as some measurements, 
indicate*"* the above two ratios are very much 
different. It is, therefore, surmised that the widely 
different ratios Fe/K and Na/K in the three major 
contributors to the tropospheric aerosols will give 
rise to unique ratios of Fe/K and Na/K in a 
composite sample of atmospheric dust depending 
upon the relative contributions from these sources. 

We now mathematically show how the estimation 
of Fe/K and Na/K in suspended dust samples can 
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lead to the evaluation of the contributions from the 
above three major sources. 

We know that the Fe/K and Na/K ratios in 
sea spray are 0-0 and 30-0 respectively. Let the 
measured ratios of Fe/K in the local soil and fly-ash 
samples be A and B respectively and the ratios of 
Na/K in the same be C and D respectively. If the 
fractions of K contributed by the soil, the fly-ash 
and the sea-spray are a, h and c, respectively then. 
a b c =:\ (1) 

The observed ratio Fe/K for the suspended dust 
load will be given by 

X —-— 7 —- (Fe/K for sea-spray =“• 0) 

a b c 

from (1) this reduces to 

X=:iz-A + Z7-B (2) 

In the same way the ratio Na/K in the suspended 
dust sample is given by 

Y — C b'Tb -j— c*30 (^) 

(Na/K for sea-spray = 30) 
combining equations (1), (2) and (3) we get 
_ B(30~Y)-X(30-D) 

B (30 - C) - A (30 - D) 
b — (X-a-A)/B (5) 

and c = 1 — (^3 -f Z?) (6) 

Since for a given region A, B, C and D are assumed 
to be constants and predetermined, a direct measure¬ 
ment of X and y will enable us to evaluate a, b and c 
and thus total material contributed from the three 
major sources mentioned earlier with the help of 
their known contents, of K. The sum of the materials 
contributed by these sources when subtracted from 
the total mass of the suspended dust sample gives 
the contribution from the fourth category of sources 
mentioned earlier which are free from Fe, 
Na and K. 

It is expected that in most cases, the present 
method will give a fairly good estimate of the 
man-made and natural contributions to the atmos¬ 
pheric dust load, although in certain cases account 
shall have to be taken for specific sources such as 
the cement dust, etc. 

Division of Radiological Protection, P. K. Zutshi. 
Bhabha Atomic Research Centre, 

Bombay, India, June 13, 1975. 
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METAL CHELATES OF SUBSTITUTED 
PHTHOLS WITH SOME BIVALENT METAL 
>NS IN 50% ACETONE-WATER MIXTURE 
jiDEKABLE amount of work has been reported 
he determination of the metal chelates of 
•oso 2 -naphthol and 2 -nitroso; 1 -naphlhol with 
ent bivalent metal ions^^"^. However, similar 
2 S on metal chelates of 2 -nitro 1 -naphthol with 
ent metal ions have not been made. In view 
is, the stability constants of the metal chelates 
2-nitro 1-naphthol with Mn (11), Co (II), 
I), Cli (II), Zn(II), VO (II) and UOo (H) 
been determined in 50% acetone-water mix- 
by potentiometi'ic method at a constant ionic 
?th of 0-1 M KNO 3 and at 35 ± 0*1° C. 

'icils and Methods 

e reagent, 2 -nitro 1 -naphthol was prepared by 
ard method" and 2 -nitroso 1 -naphthol was 
red from Renol Budapest. The purity of the 
ounds was checked by melting points, and by 
tiometric titration. Metal nitrate solutions' 
standardised by the EDTA method^. The 
employed were of AR grade. 

Elico pH meter with glass and calomel 
odes, capable of reading ±0*02 pH, was used 
itermine the pH. The pH of the solutions 
ining 50% V/V acetone-water mixture was 
ated by the method suggested by Van Uitert 
laasl^. 

i experimental method employed consists of 
tiometric titration of the reagents in presence 
^lO.^ and the metal ion at 35® ± 0*1° C with 
ird sodium hydroxide solution. The ionic 
th was kept constant by using 0*1 M KNO 3 
!ie supporting electrolyte. Titrations were 
d out keeping the 1 : 5 molar ratios of metal 
:and. The stability constants were calculated 
the titration curves using Bjerrums method 
opted by Calvin and Wilson’<^, using the 
ms : 

= 1- [aCA + H-i- - A - A-] (I) 

- = ^ [Ca h A - aCA - ' H-i- -I- OH-] (2) 

5 the symbols have the usual significance. 
72 values obtained at different pH values are 
i against pA" for the metal ions. The 
ty constants and which are equivalent 

- at /I = 0*5 and n ~ 1*5 are taken from the 
tion curve. 

s and Discussion 

; stability constants of the metal chelates of 
) 1-naphthol and 2-nitrO'SO 1-naphthol are 
in Table I. The order of stability constants 


Table I 

The stability constants of the metal chelates of 
2-nitro l-naphthol and 2-nitroso 1-naphthol 
with some bivalent metal ions at 
35 ± O'TC 


Metal ion 

2 -nitro 
1 -napthol 
log Ki 

2 -nitroso 
log Ki 

1 -naphthol 
log K 2 

H' 

6*76 

8'16 


Mn (II) 

3*08 

3 *91 

3 *53 

Co (II) 

3*24 

7-63 

4*34 

Ni (11) 

3*40 

6-65 

.. 

Cu (ID 

3*79 

7-50 

5*42 

Zn (11) 

2*82 

5*95 

0 « 

VO (H) 

5*29 

7-24 


UO 2 (II) 

5*21 

7*09 

•* 


of bivalent transition metal ions can be explained 
in terms of crystal field stabilization energy. There 
is a gradual rise in the crystal field stabilization 
energy of the series Mn (11) to Ni (II) aquo com¬ 
plexes or complexes with the weak field ligands. 
The stability order from Mn (11) to Ni (II) can 
therefore be attributed to the gradually increasing 
C F S E values. Though the crystal field stabiliza¬ 
tion energy for Cu (11) is lower than Ni (11), the 
complex stability order is Cu (II) > Ni (11). This 
anainoly has been explained as a sequence of Jahn- 
Teller stabilization, energy in the case of Cu (II) 
ion. This may lead to the conclusion that the 
ligands in. the present investigation are perhaps 
weak field ones. The higher stability of Co (H)— 
2 -nitroso 1 -naphthol chelate as compared with that 
of Ni (11)—2-nitroso 1-naphthol chelate may be 
attributed to the higher oxidation state of cobalt, 
Co (III) in the chelate. The oxidation of Co (11) 
to Co (III) might have taken place during the 
complex formation. 

In the present investigation the stability con¬ 
stants of VO (II) and UOo(Il) with 2 -nitro 
1 -naphthol and 2 -nitroso 1 -naphthol chelates were 
compared with log .K values of the other bivalent 
metal ions. According to the sequence the order 
stability between two oxo-cations is VO (TI) 
> UO 3 (11). Such an order of the stability has 
been earlier observed in VO (II) and UO^ (11)— 
poly hydroxy aromatic chelates^L However the 
positions of VO (II) and UO^ (11) in compari¬ 
son with other bivalent metal ions have been 
different in different investigations. Maha- 
devan et alS\ have found that the stability con- 
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IRON, SODIUM AND POTASSIUM CONTENTS 
TO AID estimation OF THE RELATIVE 
CONTRIBUTIONS OF VARIOUS SOURCES TO 
THE ATMOSPHERIC AEROSOLS— 

A PROPOSITION 

Input of tropospheric aerosols—which amount to 
about iO" tons dayi, can broadly be classified as 
natural and man-made. In an exhaustive review 
Hidy and Brockt have discussed various sources 
and their global contributions to the tropospheric 
aerosols. An initial attempt was made at this 
laboratory- to estimate the relative contributions of 
natural and man-made sources tO' atmospheric 
aerosol formation by taking account of their Fe 
and K contents only, which is perhaps not valid 
where sea spray al&O' plays a vital part. In the 
present note Na is also taken into account in 
addition to Fe and K to take care of the oceanic 
contribution. 

If one restricts interest to industrial urban areas 
only, it may perhaps be justified to assume that 
only the following shall be the principal sources of 
atmospheric aerosols : ( 1 ) sea spray—more so in 
coastal regions, ( 2 ) dust rise by winds, construction 
and building operations, (3) combustion of fuels- 
mainly coal-and other industrial operations and 
( 4 ) oxidation of HoS and SOo to sulphates and 
probably other sulphur containing organic com¬ 
pounds which produce aerosols free from Fe, Na, 
and K. It may as well be noted that aerosols 
arising from sources (1), (2), and (3) will contain 
Fe, Na and K in widely different proportions. In 
non industiral areas the contribution from (3) 
will be relatively much less. 

We now make the following reasonable assump¬ 
tions : («) That the major portion by weight of the 
terrestrial dust is of local origin-say within a few 
tens of Km., and {h) That the source of coal 
supply to given region remains the same over 
reasonable periods of time and thus their relative 
contents of Fe, Na and K remain more or less 
constant. 

From literature we find that for the terrestrial 
dust and sea spray the global Fe/K ratios are 1*92 
and 0*00 respectively and the Na/K ratios for the 
same are 1*1 and 30 respectively. For bituminous 
coal and lignite also as some measurements, 
indicate*"'* the above two ratios are very much 
different. It is, therefore, surmised that the widely 
different ratios Fe/K and Na/K in the three major 
contributors to the tropospheric aerosols will give 
rise to unique ratios of Fe/K and Na/K in a 
composite sample of atmospheric dust depending 
upon the relative contributions from these sources. 

We now mathematically show how the estimation 
of Fe/K and Na/K in suspended dust samples can 
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lead to the evaluation of the contributions from the 
above three major sources. 

We know that the Fe/K and Na/K ratios in 
sea spray are 0*0 and 30*0 respectively. Let the 
measured ratios of Fe/K in the local soil and fly-ash 
samples be A and B respectively and the ratios of 
Na/K in the same be C and D respectively. If the 
fractions of K contributed by the soil, the fly-ash 
and the sea-spray are a, b and c, respectively then. 
o. h c — \ ( 1 ) 

The observed ratio Fe/K for the suspended dust 
load will be given by 

^ a I 4 . ^ — (Fe/K tor sea-spray - 0) 

from ( 1 ) this reduces to 

Xr::fl-A+/:>-B (2) 

In the same way the ratio Na/K in the suspended 
dust sample is given by 

Y z= ci'C -f Z>*D -f c-30 (3) 

(Na/K for sea-spray == 30) 
combining equations ( 1 ), ( 2 ) and ( 3 ) we get 
B(30-Y) -X(30-D) 

B (30 - C) - A (30 - D) 

(X —a- A)/B (5) 

and c = 1 — (« -f ( 6 ) 

Since for a given region A, B, C and D are assumed 
to be constants and predetermined, a direct measure¬ 
ment of X and y will enable us to evaluate a, h and c 
and thus total material contributed from the three 
major sources mentioned earlier with the help of 
their known contents, of K. The sum of the materials 
contributed by these sources when subtracted from 
the total mass of the suspended dust sample gives 
the contribution from the fourth category of sources 
mentioned earlier which are free from Fe, 
Na and K. 

It is expected that in most cases, the present 
method will give a fairly good estimate of the 
man-made and natural contributions to the atmos¬ 
pheric dust load, although in certain cases account 
shall have to be taken for specific sources such as 
the cement dust, etc. 

Division of Radiological Protection, P. K. Zutshi. 
Bhabha Atomic Research Centre, 

Bombay, India, June 13, 1975. 
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METAL CHELATES OF SUBSTITUTED 
NAPHTHOLS WITH SOME BIVALENT METAL 

IONS IN 50% ACETONE-WATER MIXTURE 

Considerable amouat of work has beea reported 
on, the determination of the metal chelates of 

1 - nitroso 2 -naphthol and 2 -nitros.o 1 -naphthol with 
different bivalent metal ionsi"^\ However, similar 
studies on metal chelates of 2 -nitro 1 -naphthol with 
different metal ions have not been made. In view 
of this, the stability constants of the metal chelates 
of 2-nitro 1-naphthol with Mn (II), Co (II), 
Ni (II), Cu(II), Zn(II), VO (II) and UO^ (H) 
have been determined in 50% acetone-water mix¬ 
ture by potent! ometi'ic method at a constant ionic 
strength of 0-1 M KNO 3 and at 35 ± 0-1° C. 
Materials and Methods 

The reagent, 2-nitro 1 -naphthol was prepared by 
standard method'^ and 2 -nitroso 1 -naphthol was 
obtained from Renol Budapest. The purity of the 
compounds was checked by melting points, and by 
potentiometric titration. Metal nitrate solutions' 
were standardised by the EDTA method^. The 
salts employed were of AR grade. 

An Elico pH meter with glass and calomel 
electrodes, capable of reading ± 0*02 pH, was used 
to determine the pH. The pH of the solutions 
containing 50% V/V acetone-water mixture was 
calculated by the method suggested by Van Uitert 
and Haas^. 

The experimental method employed consists of 
potentiometric titration of the reagents in presence 
of HNO 3 and the metal ion at 35° ± 0-1° C with 
standard sodium hydroxide solution. The ionic 
strength was kept constant by using 0 • 1 M KNO 3 
as the supporting electrolyte. Titrations were 
carried out keeping the 1 : 5 molar ratios of metal 
to ligand. The stability constants were calculated 
from the titration curves using Bjerrums method 
as adopted by Calvin and Wilson'’using the 
relations : 

« = ^ [aCA H- H '- - A - A-] (1) 

A- = ^ [Ca I- A - eCa - H I -I - OH-] (2) 

Where the symbols have the usual significance. 
The h values obtained at different pH values are 
plotted against pA" for the metal ions. The 
stability constants K-, and K 2 which are equivalent 
toi pA“ at /7 = 0 • 5 and fi — 1-5 are taken from the 
formation curve. 

Results and Discussion 

The stability constants of the metal chelates of 

2 - nitro 1 -naphthol and 2 -nitroso 1 -naphthol are 
given in Table T. The order of stability constants 


Table I 

The stability constants of the metal chelates of 
2-nitro 1-naphthol and 2-nitroso 1-naphthol 
with some bivalent metal ions at 

35 ± o-r C 


Metal ion 

2 -nitro 

1 -napthol 
log Ki 

2 -nitroso 

logKi 

1 -naphthol 
log Ka 

Hi 

6-76 

8-16 

A n 

Mn (U) 

3-08 

3'91 

3 '53 

Co (JI) 

3 '24 

7'63 

4-34 

Ni (H) 

3 '40 

6 '65 

•» 

Cu (II) 

3 -79 

7'50 

5'42 

Zn (11) 

2*82 

5'95 

m • 

VO (II) 

5*29 

7'24 


UO,> (11) 

5*21 

7-09 

m * 


of bivalent transition metal ions can. be explained 
in terms of crystal field stabilization energy. There 
is a gradual rise in the crystal field stabilization 
energy of the series Mn (11) to Ni (II) aquo com¬ 
plexes or complexes with the weak field ligands. 
The stability order from Mn, (II) to Ni (II) can 
therefore be attributed to the gradually increasing 
C F S E values. Though the crystal field stabiliza¬ 
tion energy for Cu (II) is lower than Ni (II), the 
complex stability order is Cu (II) > Ni (11). This 
anamoly has been explained as a sequence of Jahn- 
Teller stabilization energy in the case of Cu (II) 
ion. This may lead to the conclusion that the 
ligands in the present investigation are perhaps 
weak field ones. The higher stability of Co (11)— 
2 -nitroso l-naphthol chelate as compared with that 
of Ni (If)—2-nitro&o 1-naphthol chelate may be 
attributed to the higher oxidation state of cobalt, 
Co (III) in the chelate. The oxidation of Co (11) 
to Co' (III) might have taken place during the 

complex formation. 

In the present investigation the stability con¬ 
stants of VO (11) and UO^ (H) with 2-nitro 

1 -naphthol and 2-nitroso 1-naphthol chelates were 
compared with log K values of the other bivalent 
metal ions. According to the sequence the order 
stability between two oxo-calions is VO (TI) 
> UO 2 (II). Such an order of the stability has 
been earlier observed in VO (11) and UO^ (H) — 
poly hydroxy aromatic chelatesHowever the 
positions of VO (II) and UO^ (II) in compari¬ 
son with other bivalent metal ions have been 

different in different investigations. Maha- 
devan et alS\ have found that the stability con- 
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slant of Cu (II) —1-nitroso 2-naphthol is greater 
than that of UO 2 —1-nitrosoi 2-naphthol; on the 
contrary Jefurkaf et observed a stability order 
UO 2 (11) > Cu (11). In the present investiga¬ 

tions the stability order of Cu (II) > UOo (H) 
in case of 2-nitroso 1-naphthol chelates and 
Cu (II) < UO 2 (II) in the case of 2-nitro 
1 -naphthol chelates. In this context Back^^ has 
rightly pointed out that the natural stability order 
of Irving—Williams is probably valid only for the 
high spin complexes and the stability order might 
even become less defined with 0 x 0 cations. The 
low stability of * the metal chelates of 2-nitro 
1 -naphthol as compared with 2-nitrose 1-naphthol 
chelafes is due to the fact that the oxygen of a 
resonating nitro group is weaker basic centre than 
the oxygen of the nitroso group. 

Ofib of the authors (P.L), is grateful to U.G.C. 
for j)roviding financial assistance. 

Department of Chemistry, P. Lingaiah. 

P-GC Centre, E. V. Sundaram. 

Warangal 506 009, India, July 21, 1975. 


1 . Jonassen, H. B. and Monsabert, W. R., J. Am, 

Chem. Soc., 1952, 74, 5298. 

2 . Van Uitert, L. G. and Fernelius, W. C., Ibid., 

1954, 76, 375. 

3. Dyrssen, D., Dyrssen, M. and Jonassen, E., 

Acta Chem. Scand., 1956, 10, 106. 

4. Callahan, C. M., Fernelius, W. C. and Block, 

B. P., Ana!. Clrm. Acta, 1957, 16, 101. 

5. Rydberg, J., Acta. Chem. Scand., 1960, 14, 

157. 

6 . Mahadevan, M, Shetty, S. Y. and Sathe, R. M, 

Indian J. Chem., 1971, 9, 258. 

7. Hoffman, O., Ber., 1885, 18, 46. 

8 . Schwarzenbach, G., Complexometric Titrations, 

Interscience, New York, 1957, p. 77. 

9. Van Uitert, L. G. and Haas, C. G., J. Am. 

Chem. Soc.. 1953, 75, 451. 

10. Calvin, M. and Wilson, K. W., Ibid., 1945, 

67, 2003. 

11. Jefurkar, C. R., Mavani, I. P. and Bhattacharya, 

P. K., Indian J. Chem., 1972, 10, 1190. 

12. Beck, M. T., Chemistiy of Complex Equilibria, 

Van Nostrand-Reinhold Co., New York, 
1970, p. 251. 


VINYL POLYMERIZATION BY THALLIUM OH) 
SALTS 

The mechanism of oxidation of organic substrates 
by thallium salts has been fairly well established^’^. 
Little is known about the reaction of thallium with 
radicals^. But for a solitary report there has not 
been much evidence for the reaction between 
T1 (III) and any free radical, The use of thal¬ 
lium (III) salts as polymerization catalysts has 
been scant. A few ’.patents. have been obtained on 
the gas phase olefin polymerization*'*. However the 
use of thallium (III) salts as catalysts for vinyl 


polymerization in solution has not been reported 
till now. For the first time the present study 
reports several interesting aspects of thallium (III) 
acetate catalyzed polymerization of acrylamide. 

Thallium (III) acetate is a fairly efficient initia¬ 
tor causing a 50% conversion in 30 minutes at a 
temperature of 50° C. The rate of acrylamide 
polymerization was found to be directly proportional 
to the monomer concentration {vide Fig, 1). 
Another interesting feature which was observed was 
that the rate of polymerization remained constant 
with change in the metallic salt concentration, even 
when the thallium (III) acetate concentration was' 
changed hundredfold, viz., from 5 x to 

5 X 10“*^ M. The rate of decomposition of the 
thallium (III) acetate however varied linearly with 
the concentration of the metallic salt indicating the 
possibility of simultaneous reaction paths available 
for the thallium (III) salt {vide Fig. 1). Chain 



Fig. 1 . Effect of Monomer concentration and 
metal concentration on Rates. T = 50° C ; r = 30 min 
A, — d [M]A/t X lO"* vs-. [M] ; B, - J {l]/dt X 10-^ 
fl] X lOT 

termination by the thallium (HI) acetate is postu¬ 
lated to explain the kinetics. 
ka 

T1 (OAc )3 -> TI (OAc) -h 2 AcO° 

K 

AcO°-h M'—->M" 

+ M-> M2" 


+ M—-> Mn" 

kt 

M„" -j- Tl (OAc )3 -> polymer 
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Assuming the steady state conditions and assuming 
kp and to remain constant and independent of 
chainlength the following expressions are derived : 
■— ^/[M] _ kg^kp 
dt 

and 


A similar feature was observed in the photopoly¬ 
merization of methacrylamide by trans-diazido- 
tetramminecobalt (III) azide<‘> and in the photo¬ 
polymerization of N-vinylpyrrolidone by azido- 
pentamminecobalt (Ill) chloride", wherein termina¬ 
tion by the excited complex molecule was postu¬ 
lated. The rate constants calculated were 
X 10-4 sec-i and The 

unusually low k^fk^ value may be explained by 
the high termination constant for thallium (III) 
acetate. 

Another interesting aspect found was that 
ithallium (III) acetate is an excellent photoinitiator 
of vinyl polymerization ; as a matter of fact the 
efficiency being much more photochemically than 
thermally. Further work is in progress to unravel 
the ramifications of the kinetics. 

Department of Physical R. Jxyasubrama.nian. 

Chemistry, T. Balakrishnan. 

University of Madras, H. Kothandaraman. 

Madras-25, M. Santappa. 

August 28, 1975. 
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SYNTHESIS OF SUBSTITUTED 
2.ANILINO-BENZOX AZOLES 

Benzoxazoles have been reported to demonstrate 
diverse biological properties^Some 3-substituted 
benzoxazolinones synthesised and screened by us 
have also shown antibacterial activity^'^'*. Syntheses 
of certain substituted 2-anilinobenzoxazoles (I) for 
biological screening have been given in this note. 


For the synthesis of (1), 2-chlorobeiizoxazale and 
aromatic amines in equimolar proportions were 
allowed to react in anhydrous benzene. 2-(4"- 
carbomethoxyanilino) benzoxazole (1 obtained 
from methyl*! aminobenzoate and 2-chIorobcnzoxa- 
zole has been hydrolysed to the corresponding 
carboxylic acid(Ie). ie was also obtained when 
2-chlorobenzoxazole and 4-am,inobenzoic acid were 
heated together. The product (I/) synthesised 
from 4-aminoacetophcnone has been smoothly 
reduced to the corresponding, secondary alcohol (Ik) 
with sodium borohydride. The infrared spectrum 
of I j showed characteristic absorption peaks at 
3270 cm-! (NH) and 1678 cm“i (CrrO). Reduc¬ 
tion of I; to I k caused the disappearance of car¬ 
bonyl absorption from the i.r., of 1 k ; an j^dditional 
band was observed at 3077 cm"^ (OH, broad) besides 
band at 3279 cm-! (NH). 



Biological Data .—All the compounds described 
in Table I were screened for their inhibitory cITccts 
against four microorganisms : Staphylococcus 

aureus, Escherichia coli, Salmonella typhi, and 
Bacillus mcgatcriurn by agar dilTusion technique^^. 
None of the compounds showed any significant 
activity. 

Experimental 

• Melting points were determined in open capil¬ 
laries and are not corrected, infrared spectra were 
recorded on a Pcrkin-Elmer 337 Spectrophotometer 
in KBr. 

Su bstltiited 2-A niIinobenzoxazoles (I)2-Chloro- 
benzoxazole (0’*01 mole) and a suitable aromatic 
amine (O-Ol mole) were suspended in 50 ml of 
dry benzene and reiluxed for three hours. The' 
contents assumed a light pink colour which slowly 
faded away as the reaction progressed. Excess of 
benzene was diwStilled off and the solid product thus 
obtained was recrystallised from ethanol. The 
analytical and other pertinent data are recorded 
in Table 1. 

Reduction of 2-{4'-Acetylanilino) Benzoxazole (If) 
to (/ k) with Sodiiimborohydride.-—To a solution 
of ly (0*50 g) in ethanol was added gradually 
0>-/2 g. of NaBHi dissiolved in etJhanol and tihe 
mixture heated on a waterbath for 1 hr. and the 
excess of ethanol distilled under reduced pressure ; 
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Table I 

Substituted 2-Anilinobenzoxazoles (1) 


r Current 
L Science 

SI. 

No. 

R 

M.P. " C 

Molecular 

formula 

% Analyses 

Found 

Calcd. 

I a. 

4-COOCH3 

213-214 

CisHioNcOa 

N'', 10-56 

10-45 

I b. 

4-COOC2H5 

203' 

Ci6H,4N03 



I c" 

4-COOC3H7 

181-184 

C17H1PN2O3 

N-f, 9-34 

9 -45 

Id. 

4 -COOC 4 Hy 

150-151 

GisHigNoCa 

N , 8 -94 

9*02 

I e. 

4-COOH 

>250^ 

Gi^HioN^Oa 



If. 

3-COOCH3 

166-167 

C15H12N2O3 

N , 9-94 

10-45 

IgA 

3-COOC2H5 

197 

C1GHJ4N..O3 

N'', 9-72 

9-92 

IL 

2-COOCH3 

123-124 

C15H10N.2O3 

N'', 10 -42 

10-45 

I i. 

4-CH3 

176-178 

Ci4HioN20 

N'*, 11 -98 

12-49 

If A 

4-COCH3 

205 

CisHioNaOs 

N'f, 10-73 

11 -10 

I k.<' 

4-CH (OH) CHa 

174-175 

Ci5H]4N202 

N‘', 10-70 

11 -02 

il. 

4-Ph 

^10-211 

C19H14N2O 

N , 10-06 

9-78 


a Infrared spectra were in accord with the assigned structures. 
b UtP m.p. 202°. 
c Lit."^ m.p. 326-328°. 
d Analysed correctly for C and H also. 

Compounds (I a-l 1) were obtained in 45 to 65% yields. 


50 ml of water was then added to it. The con¬ 
tents were then extracted with ethyl acetate and 
the extract dried over MgSO^. The residue 
obtained after removing ethyl acetate was recrystal¬ 
lised from ethyl acetate-petroleum ether (b.p. 
60-80°). 

The author wishes to express his thanks to 
Dr. R. S. Kapil and Dr. S. A. Imam, Scientists, 
C.D.R.I., Lucknow, for elemental/spectral and! 
biological data respectively. Thanks are alsoi due 
to the Head of the Chemistry Department, for 
providing Laboratory facilities. 

Chemistry Department, Rajendra S. Varma, 
Lucknow University, 

Lucknow 226 007, July 15, 1975. 
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QUANTITATIVE SEPARATION OF TITANIUM 
FROM COPPER BY THIN LAYER 
CHROMATOGRAPHY 

Binary mixtures of titanium with copper, aluminium, 
iron, vanadyl, uranyl, nickel, cobalt, chromium and 
tin salts have been separated on plates coated with 
silica gel without binder. The solvent used was 
methanoI-50% nitric acid; 9:1. The quantitative 
aspects of this separation were studied using 200 y 
of copper and 198 r of titanium. . The separation 
was found to be quantitative. 

Seiler and Seiler 1, have applied thin layer chromato¬ 
graphy (TLC) for the separation of cations. How¬ 
ever, no attempt has been made so far for the 
quantitative determination of metal ions by this 
method. In the present investigation, methanol-50 % 
nitric acid mixture (9:1) has been found very use¬ 
ful for the separation of 46 common metal ions. 
Based on this, a method has been developed for the 
quantitative estimation of titanium in binary mix¬ 
tures. 
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Table I 



Rf values of 46 coninioti 

metal ious 

In methanol-50^] 

Hm -, \ 9 : 

1 system 


Cations 

R/ 

Catio'iS 

R/ 

Catio s 

R/ 

Catic.'.s 

R/ 

Ag -h 

019 

Cr-l-3 

0-59 

Mo -! 6 

0-65 

Sr 1 2 

()'85 

Al-f3 

0*68 

Cs 1 

0-66 

MgT2 

0-85 

Te 14 

0 *55 

As-h3 

0-35 

Fe|-2 

0-64 

Nb 1-5 

0-02 

Th 1 4 

0 -70 

Au ! 3 

0-43 

Fe--}-3 

0-62 

Ni f 2 

0 -60 

Ti 1 4 

0 -06 

BaT2 

0*88 

Ga - I' 3 

0-82 

Pb -I 2 

0 -66 

■ UO, i 2 

0 -53 

Be-f-2 

0-68 

Hg.-! 2 

0-22 

Rb : 

0 -81 

VO ! 2 

0 -63 

BiT3 

0*72 

Hgh2 

0-57 

Ru ! 3 

0-60 

C’li I 2 

0 -76 

Cd-! . 2 

0*81 

It -1-4 

0-74 

Sb 1 2 

0-36 

W| 6 

0 -02 

Ca-l-2 

0-66 

K4- 

0*83 

Se ! 4 

0-57 

Y-l 3 

0-61 

Ce+3 

0-71 

La-f-3 

0*68 

Sn-1-2 

0-86 

Zr 1-4 

0 -04 

CoH-2 

0-80 

Mivf2 

0-68 

Sn -h4 

0 -69 

Z- ! 2 

0-77 

Ce-f4 

0-89 





Pt 1 4 

0 -55 


Chemical Laboratories, Ram Gopal Varshney. 
J.V. College, 

(Meerut University), 

Baraut 250 611, India, August 7, 1975. 


1. Seiler, H. and Seiler, M., Helv, Clicui, Acta, 

1960, 43, 1939. 

2. Sandell, E. B., Colarirnetric Detennlnation of 

Traces of Metal, Interscience Publisher, N.Y., 
Vol. Ill, Revised edition, 1959, p. 877. 


DETERMINATION OF SOME MINERAL 
ELEMENTS IN CERTAIN COMMON 
MAMMALIAN EYE-LENSES 
Changes in the composition that occur with the 
development of cataract in eye lenses arc avail¬ 
able in literature but very few investigations are 
reported on the distribution of mineral elements 
in mammalian eye lenses. Some of these elements 
are present as prosthetic gronp on co-factors or 
enzyme molecules and therefore play an important 
role in cellular metabolism. It was therefore con¬ 
sidered. desirable to determine the composition of 
the eye lenses of some of these mammals. 

The eye lenses of Rat (Ratns ratus). Order 
Rodentia; Rabbit (Oryctologus cemulns). Order 
Lagomorpha; Goat (Capra) and Buffalo (Buhalus 
buhaJus), Order Artiodactyla ; Dog (Cams fami- 
Haris) and Cat (Domestic), Order Carnivora; 
Monkey (Macaco, mulatto). Order Primate wer^ 


Solutions (containing 190-200 7 ) of titanium and 
other cations were spotted on the TLC plate in the 
form of a uniform streak. The plates were then 
dried and kept in the developing solvent methanol- 
50% nitric acid (9:1) till the solvent ascended 
about 12 cm. on the plate. Pilot chromatograms 
were run under similar conditions to ascertain the 
positions of the respective spots after development. 
Only titanium spot was found to be at the point 
of application. The R^ values for the 46 metal 
ions were determined (Table I). Binary mixtures 
of titanium with copper, aluminium and chromium 
were also subjected to separation by the above 
method. The portion containing titanium on the 
TLC plate was cut and removed by a spatula into 
a beaker. Titanium was recovered by leaching six 
times with 5% . HCl solution. The combined 
washings were then reduced to 2 ml by evapora¬ 
tion on a waterbath. Titanium was then deter¬ 
mined spectrophotometrically using sulphosalicylic 
acid-. The results obtained indicated that titaniums 
can quantitatively be separated from copper while 
the separation of titanium in the other binary 
mixtures yielded low results. 

The author expresses his gratitude to Dr. Mohsin 
Qureshi, Head, Department of Chemistry, Z. H. 
Engineering College, A.M.U., Aligarh, under whose 
guidance this work was carried out. He is also 
thankful to Smt. Gayatri Devi Varshney, for 
assistance, 
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Table I 

Substituted 2-Anilinobenzoxazoles (I) 


r Current 
L Science 

SI. 

No. 

R 

M.P. ° C 

Molecular 

formula 

% Analyses 

Found 

Calcd. 

la. 

4 -COOCH 3 

213-214 

C15H1.N..O3 

N'', 10-56 

10-45 

i b. 

4 -COOC 2 H 5 

203® 

C10H14N..O0 



I 

4 -COOC 3 H 7 

181-184 

CijHuN.Oa 

N'*, 9-34 

9 -45 

Id. 

4 -COOC 4 H 9 

150-151 

CisHisN.Os 

N , 8 -94 

9 -02 

le. 

4-COOH 

>250« 

CiiHioNcOj 



1 / 

3 -COOCH 3 

166-167 

CisHi.NaOj 

N, 9-94 

10-45 

IgA 

3 -COOC 2 H 5 

197 


N'^, 9-72 

9-92 

Ih. 

2 -COOCH 3 

123-124 

CisHyN.Oa 

10-42 

10-45 

I /. 

4 -CH 3 

176-178 

Ci4Hi.N20 

N**, 11 -98 

12*49 

IfA 

4 -COCH 3 

205 

C15H12N2O2 

N'^, 10-73 

11 -10 

Ik.^ 

4-CH (OH) CH 3 

174-175 

Ci5H,4N202 

N<^, 10-70 

1 1 -02 

I/. 

4-Ph 

210-211 

C 19 H 14 N 2 O 

N , 10-06 

9-78 


a Infrared spectra were in accord witli the assigned structures. 
h Lit.’ m.p. 202®. 
c Lit.’ m.p. 326-328®. 
d Analysed correctly for C and H also. 

Compounds (I a-l 1) were obtained in 45 to 65% yields. 


50 ml of water was then added to it. The con¬ 
tents were then extracted with ethyl acetate and 
the extract dried over MgS 04 . The residue 
obtained after removing ethyl acetate was recrystal¬ 
lised from ethyl acetate-petroleum ether (b.p. 
60-80°). 

The author wishes to express his thanks to 
Dr. R. S. Kapil and Dr. S. A. Imam, Scientists, 
C.D.R.I., Lucknow, for elemental/spectral and 
biological data respectively. Thanks are alsoi due- 
to the Head of the Chemistry Department, for* 
providing Laboratory facilities. 

Chemistry Department, Rajendr.v S. Varma. 
Lucknow University, 

Lucknow 226 007, July 25, 1975. 
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QUANTITATIVE SEPARATION OF TITANIUM 
FROM COPPER BY TFIIN LAYER 
CHROMATOGRAPHY 

Binary mixtures of titanium with copper, aluminium, 
iron, vanadyl, uranyl, nickel, cobalt, chromium and 
tin salts have been separated on plates coated with 
silica gel without binder. The solvent used was 
methanol-50% nitric acid; 9:1. The quantitative 
aspects of this separation were studied using 200 7 
of copper and 198 7 of titanium. . The separation 
was found to be quantitative. 

Seiler and Seiler^, have applied thin layer chromato¬ 
graphy (TLC) for the separation of cations. How¬ 
ever, no attempt has been made so far for the 
quantitative determination of metal ions by this 
method. In the present invest'igatiori, methanol-50<7/ 
nitric acid mixture (9:1) has been found very use¬ 
ful for the separation of 46 common metal ions. 
Based on this, a method has been developed for the 
quantitative estimation of titanium in binary mix¬ 
tures. 
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Tablk 1 



values of 46 common metal ions in 

me(/ianoi-50% 

7/AO,; 9 : 

1 system 

Catior.s 

R/ 

Cations 

R/ 

Cations 

R/ 

Calio s 

in 

Ag -i ■ 

0’19 

Cr 1 3 

0-59 

Mo-1-6 

0-65 

Sr 1 2 

0*85 

AIH-3 

0-68 

Cs 1 

0-66 

Mg 1-2 

0 -85 

To 1 4 

0 *55 

As-t-3 

0*35 

Fc-1 2 

0-64 

Nb 1-5 

0 02 

'I’h 1 4 

0 *70 

Au !-3 

0-43 

Fe-h3 

0-62 

Ni f 2 

0 -60 

'fi 1 4 

0 *06 

BaH-2 

0-88 

Ga 1-3 

0-82 

Pb 1 2 

0*66 

UO, 1 2 

0 *53 

Be-f-2 

0-68 

Hgo-1-2 

0-22 

Rb : 

0*81 

VO 1 2 

0 *63 

Bi-f3 

0-72 

Hgl-2 

0-57 

Rii ! 3 

0-6() 

Cii 1 2 

0 *76 

Cd -12 

0-81 

rr-l-4 

0-74 

Sb 12 

0*36 

W 1 6 

0 *02 

O 

to 

0-66 

K4- 

0 *83 

Se-1 4 

0*57 

Y !-3 

0 *61 

Ce-h3 

0-71 

La-h3 

0-68 

Sn-l^ 

0*86 

Zr ! 4 

0*04 

Co+2 

0-80 

Mn f 2 

0-68 

Sn-l-4 

0*69 

Z M 2 

0 *77 

CeH-4 

0-89 





Pi 1 4 

0 *55 


Solutions (containing 190-200 y) of titanium and 
other cations were spotted on the TLC plate in the 
form of a uniform streak. The plates were then 
dried and kept in the developing solvent methanol- 
50% nitric acid (9:1) till the solvent ascended 
about 12 cm. on the plate. Pilot chromatograms 
were run under similar conditions to ascertain the 
positions of the respective spots after development. 
Only titanium spot was found to be at the point 
of application. The values for the 46 metal 
ions were determined (Table I). Binary mixtures 
of titanium with copper, aluminium and chromium! 
were also subjected to separation by the above 
method. The portion containing titanium on the 
TLC plate was cut and removed by a spatula into 
a beaker. Titanium was recovered by leaching six 
times with 5% HCl solution. The combined 
washings were then reduced to 2 ml by evapora¬ 
tion on a waterbath. Titanium was then deter¬ 
mined spectrophotometrically using sulphosalicylic 
acid-. The results obtained indicated that titaniums 
can quantitatively be separated from copper while 
the separation of titanium in the other binary 
mixtures yielded low results. 

The author expresses his gratitude to Dr. Mohsin 
Qureshi, Head, Department of Chemistry, Z. H. 
Engineering College, A.M.U., Aligarh, under whose 
guidance this work was carried out. He is also 
thankful tO' Smt. Gayatri Devi Varshney, for 
£^ssistance, 


Chemical Laboratories, Ram Gobal Varshnhy. 

J.V. College, 

(Meerut University), 

Baraut250 6n, India, 7, 1975. 
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DETERMINATION OF SOME MINERAL 
ELEMENTS IN CERTAIN COMMON 
MAMMALIAN EYE-LENSES 
Changes in the composition that occur with the 
development of cataract in eye lenses arc avail¬ 
able in literature but very few investigations arc 
reported on the distribution of mineral elements 
in mammalian eye lenses. Some of these elements 
are present as prosthetic group on co-factors or 
enzyme molecules and therefore play an important 
role in cellular metabolism. It was therefore con¬ 
sidered desirable to determine the composition of 
the eye lenses of some of these mammals. 

The eye lenses of Rat (Ratas ratas). Order 
Rodentia; Rabbit (Ofyctoloftus cemulas), Order 
Lagomorpha; Goat (Capra) and Buffalo (Bahaias 
bubalus). Order Artiodactyla ; Dog (Canis famL 
Haris) and Cat (Domestic), Order Carnivora; 
Monkey (Macaca mulatta). Order Primate wer<^ 
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Table I 




The mineral contents 

in mammalian 

eye lenses 




Ca 

Mg 

mg/100 g 

Fe 

Zn 

-/Ag/100 g- 

Cu 

Mn 

Rat 

3-5 

0-48 

580 


— 

— 

Dog 

5*6 

4-1 

68 

1780 0 

160 -0 

— 

Cat 

6-3 

3 -7 

42 

1535-0 

148 -0 

— 

Rabbit 

3*8 

0-51 

670 

18-3 

4-1 

8-1 

Buffalo 

4-9 

0-96 

106 

216-0 

216-0 

27-3 

Goat 

4-3 

1 -02 

119 

246-0 

290 -0 

20-1 

Monkey 

4-5 

0-32 

406 

270-0 

65-0 

— 


~ not detected. 

The values are calculated cn the basis of wet weight of eye lenses and is the mean of four determinations each 
from a group consisting of 30-50 eye leiises. 


selected for the present study , as they belong tO' 
different orders of class mammalia. 

The whole eye balls were obtained within two 
hours of the. death of the animal. To minimize 
variation due to age, the eye balls from the adult 
animals were taken. They were carefully dissected 
and the lenses were freed from the capsule and the 
surrounding tissues on ice, blotted lightly to remove 
adhering moisture, dried in a vacuum desiccator to- 
constant weight and ashed at 550° C. The acidified 
solution of ash was used for the estimation of 
calciumt, magnesium^, iron^ copper^, zinc^ and 
nianganese®. 

Results and Discussion 

The results (Table I) do not show any consistent 
change in the order arranged, though variations 
are found among these species. The degree of 
such variations seems to be mainly dependent on 
the feeding habits of the animals. Magnesium, 
calcium and zinc are significantly high in carnivores 
as compared with the other animals, whereas the 
opposite correlation exists for iron content. Burdon- 
Cooper has reported traces of zinc in some species'^ 
and the absence of iron and copper in ash of 
individual lenses^ but Carmi^ has shown the presence 
of iron in traces. In the present study,' iron was 
found in the eye lenses of all the species studied, 
being maximum in rabbit and rat eye lenses. Copper' 
was totally absent in the rat but traces were fonnd 
in the rabbit. Schlopak et also confirmed' the 
presence of traces of iron and copper in some of 
the animal lenses. Manganese was absent in dog, 
cat, rat and monkey but present in traces in rabbit, 
goat and buffalo eye lenses. 


Chemical Laboratories, V. B. Agarwal. 

Agra College, S. R. Tiwari. 

Agra, Jucy 25, 1975. N. Ram. 
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IMPROVEMENT OF THE NUTRITIVE VALUE 
OF TOMATOES 

Tomatoes, popular as the 'poor man’s apple’, con¬ 
stitute one of the chief vegetable crops of our 
country. Extensive research work is being carried 
out in order to develop newer varieties with disease 
resistance and high yield. However, so far no 
attempt has been made in our country to improve 
its nutritional valuefrom the point of view of 
vitamin A. It is to be noted that even though the 
tomatoes forrn a good source of vitamin C, they 
are rather poor as a source of vitamin A, since 
lycopene, the pigment mainly responsible -for red 




luK* uf UuiKdu/'. ' 1 . 1 - n«' nn{!;l \c v.i’tu' lu .in 

aftrrnpl ti» '...in-. ki-.' o! c.iii‘ti'il* fui 

hiiksviilhrMs. sc\. !;r ii\iM »{■ «^! luin.tttH”'. will \.nv 

:n^' V .It t ;U*IH !.'» ntij 11 . ! :n!i h.i\f lu'i'U ilt'\flitpri} 

.t!u! '-.oitk' ik iftiMIt h.'i’ll tnlliui h» wOlll.m 

.nutumf'. o! ,, V .t! I■ riu,' ^ Siu'i! ir'.’h k 

. sci‘d% iu;.f l! Mil Ik, IS .tiui I'okani! i 

uru- •.'unu! at - - I .lii.l i v;,r. oh--.ri \ .ai (li.il 

(fu-\ ^u-'utfd hu'!’. '. 'uv. M vii'.iHi: uh'vh ni.iv imJ 

liiui js iiia jnaU.i*! Ilk’ ciuii 

‘.MiU'in ’iiv.i' s.ii'fW i'uKt: i\iih\ li.f. \;* 1 \ li*v 

o'fiu- taatf'. a: I'af Im". pp.-.tSiip jad k-do:n 
Stni'i.d v'tik'.'-.r'-. u.’!>’ tii.idr i ■.-! v.. .'li .ind 

iIh’h* .I'k'ti 'h 'di , .iiuf tha I , h^ki’d*. uv*u“ 

a'.'aM'd tui i'.ii 1 ('.i-JUt d 1 , lijiilHi .daiti In hS 

flu* fi\lM;d% tk-\aU»pv*v! ttoiU til’ luv'.d f<nh\. 

tin* .otrtu* iitnfi'ii! u.k. itanu! In* cnh.tiu'tal 
In 4 S !t 4 ,d Hii. h\!n d turt'. i,up-'i*it ttum 
iH.nu'c It* dvrp uiaii'.v' tad kita 

I hu'., {hr ,r.it 11 ‘ana roiUi-'Hl ol fhr notiua' ird 

'.(U'.i:* IiMUkt (o hr k*’.*, {h.ui ^ . t* r 

t'lrsh nt, v\hrir.i'. {hr ...rauilrnr runtrtu ol 
h\I'lnh. drt.rk‘|'rv} v, ,r tinind t»* %.iiv ttoni 

t»* I*' r hi -It I ftr f rr 'Jtnn nuind d.rh. 

unpririnrni <4 \ {.ini ii \ td v'.nu’riu* 

and d r<nik! h - trad that a -aipplrinrni at 

tiir d‘ii id' 1 r jn-'.h v\; td tltr It^hiuls t I 
tnidsl adi'H|ua{r's jttrrt ihr dad\ nmal'. id 

vdaiinn A 

IIh* drladrd ir-ath^ *4 {fuM'' 'dtidtr*. utU I'r vum 

nntirratrd a! thr nrai tnfnir 

I nHfua r rprt'tnrnf'. air Utulrj ptorlrs-. fu %(nth 
(h ■ M-rtrrat on fMtfrtn n Iftr I , i'rnrlaf’iMl ol 
'.onir ut {ftr M-k.'ifrd hUn d'* .v> writ a% l»» ’dahdr.r 
dir 'dJaan* iftat tia'u Irph ptovtf.inrn A pidtau \ 
.iinl ' 4 ! taldr appraiankr Ui- t^n nnnurnd tluai 
mas Krfalrht\ 

In \ rn nl the triv{ fhal i-daniai A drtk'nau'v r» 
V. dr%jnrati as oni », $nin!!\. r'.prv’salh inaiKrd stt 
fhr irr-.^fnni; rh'Vd.irn, and {Mun% onr of {hr ira»i 
a'lr i asr.r-. id hlasdnr’r. antonr fhr vnlnrialdr i.aunp, 
fit:’ anpusiaiur id {hr ahmr {uoj‘n.'t vvmk Inuvth 
nrrdn fu l'*r •An^wrd SraU-'r {inuatisr’* liH'in uur uf 
{hr rhrah’'{ vrrrf.dvu- pUHltJU^ i-;rrlv arrr*r4ldr fo 
fh;; puntri \rvd!inn. id %ursr{\, tlsr rnltivatstdi id’ 
ha'll {uin.ifura ina\ loini onr <4 fhr nnna 
ptnnt \ nr '.{rps to farldr thr vvtdc’K pirvalrnt 
\dai'na-i A tki'tvtrnv'V ai mn roniUtv. 

I hr anllsosa wish fo {hank hud T‘ W CtuthUvn. 
fknl \I. I. dtnnrs anit Di latpintnu/ Rr%ickn lur 
•ainphatp fhr fottiafo mtiIs lanifannikd Inpli 
atnoiintN td' ; raudmu*. 1 fir fcndiihca! asshdandr 
unufrunl In \hrr>, H, V\ fayaunna, i% pdatrftillv 
dcktunvlciinini. 


< latUr l-r; . .a..- .i Sin r B iC ki'i r r ra n' . 

!l !ia i. a.a,; . i \ \ ; i ; , j• ; i . 

I k pf til Ik* 'rhian -U \ , II B * r 
ind an Iir ; o!:-’ ui S. i-nr*-, 

Baifakar an n : ? a ■ ''k I ‘ 

M*loh tf.-N .ni*! { ik I ai'** a aJof. 

Itni-asi Indtitfr mI S. .at.r, H.af'ikrr 'arinh' 
i (uni*-', M I , « h!ai 1 .1 is!Ml h { \\ /tnd k.urt, 

I f . /k ; a h { in, M( 

kaii’i, j I ^ (Jii.nd.<a!l'n li. I \\ and I ossu". 

M f . r .u U/a . S*-, //.a; .S, . , idfal, 

7.S. V-l 

I Irnkan and Ma-lantrs, }ns%^ 

dh. / ! '* 

4 Wi'haSH'., i* I If, Hi:!{i»n, aliil Innsduai, 

I \\ , U.ulun! t Vih\ Itk>, na 


rORMnN’S lU A<;iM lOR lUi: m IK iU>\ 
t)t- AND <)H(kV\(>hH(>SPn\ll 

INSI C I U IDhS 

fii'dinilN’ i.dHiiftd a nntnl'i'i id -.{naN irarrnt’. 
lot {hr didrvf iMi ts| laih.una!*" In addtftoip othrt 
irarrupd** hav. a' t> h. rn n *a! |ot {Is*, 'driddn a 
( oti ot vaihansa(r. I h lahotafou r, trrrtvini: 
rotradrsahlr inniiln i ol p>’ -.»isair i a'«'•. nivolvmn 
t.uhainalr trrvda di', and v,r h.tvr fiual dollcn'* 

.at*} \r‘.-d«a' - srarrnk*. Uss ihiat tkdrrfsun 

ti’a -. p .»{ ••• ot tlir ■..an' lit I'm itt nrtr 
I oatrd usfli a 'dnus of *. In a rr! t» v. dh watri, I hr 
pkifr-. nrs di rd at tfU ( tos ahotif Uf nniintrv 
sHul n .rd U*t ;h ft ktU't I In ontalort aph\ 

{ aihatnatr, th oi at hainan-, (nr.uh* {dso'ddiafr and 
o; nano th ipho' phafr ittaada dr-, ursr apfiUrd In 
a iap!|lai\ «»n * Inotnafop'af*fhr ihunnafo 

rt atinnr*. Wri* dr\iaoprd a ’.oUrnf lananr a» rfunr 
• 4 I ) npio a hi'irhf ol Invitj at a i lo’.rd ihatnhn 
I hr {dafr'.. urir fakrit ont, dl aal and -.jnavrd u dh 
1 nllrn‘% oarvad « Annnonan al Skoia ndiatr {U ; 


'.ohsiusn» 

\ not hr} 

i hioni 

i.doriain v. a'. 


tlldat i\ 

*! vrla.jH’d 

,tn.i 'dn.i\ 

rd n th 

Nr*r,lr ] 

t traf 

rn\ 


1 hr {4 

r’iCfltr ot 

1 at hatn. 

dr and 

ot .t'anopln 

r.fdl.sir 

itra’i {ii'tdr 

■% air srvr, 

alrd a-. 

Mait '-1 

[«>{% w- 

Its 1 

I < sllrn'’. 

irarrnf 

(h patiophi 

r.phatr 

mo a.da 

u{r% 1 

.%ivr 

hku.k 

%pof% at 1 

fouin trinprialnu- 

u dh 

Nr ‘rdn 

'•4 

traprni 

nhrira*. i 

Msbaniatr'. 

ravr 

hkn-'k 

‘.ptd*. 

oniv 

altrt 

hratsur at I iB t 

iot in 

innintr’ 


Val 

nrv td 

tfunr rtnnpound’. at 

r rivrn 

sn lai 

idr 1 



Wstfs I 

olirts’*, tra? 

.*rn{ tlir 

‘dnd'- , 

tpprai 

hhn 

d. ndh 

nh'fr has. 

'kidiHjnd 

n hsrh 

rnr'. 1 

Hiirs 

id a I 

■dv ot 


lucahun and {rinam vfr.hk* tos a ninntsri ot timiu* 

I hr Nrnsifsvilv td didrctson ndti lollrnk irapcid r» 
ahimt ?'/‘p. In adddnni, 'folknt'** srarrstf uKo psvr** 
Idark vtdtnn udh ou*anoplnr.pfia{r% ‘■anit iv* 
l>ritH‘citm iifu! Nnvan whirfi d«^ ind iracl witfi 





56 


Letters to the Editor 


[ Current 
Science 


Table I 


The mineral contents in mammalian eye lenses 



Ca 

Mg 

mg/100 g 

Fe 

Zn 

-Z^g/lOO g- 

Cu 

Mil 




Rat 

3-5 

0-48 

580 


— 


Dog 

5-6 

4-1 

68 

1780-0 

160-0 

— 

Cat 

6-3 

3-7 

42 

1535-0 

148 -0 

— 

Rabbit 

3*8 

0*51 

670 

18-3 

4-1 

8 -I 

Buffalo 

4-9 

0-96 

106 

216-0 

216-0 

27 '2 

Goat 

4-3 

1*02 

119 

246 -0 

290 -0 

20-1 

Monkey 

4-5 

0*32 

406 

270 -0 

65-0 

— 


— not detected. 

The values are calculated cn the basis of wet weight of eye lenses and is the mean of four determinations each 
from a group consisting of 30-50 eye lenses. 


selected for the present study , as they belong tO' 
different orders of class mammalia. 

The whole eye balls were obtained within two' 
hours of the - death of the animal. To minimize 
variation due to age, the eye balls from the adult 
animals were taken. They were carefully dissected 
and the lenses were freed from the capsule and the 
surroimding tissues on ice, blotted lightly to remove 
adhering moisture, dried in a vacuum desiccator tO' 
constant weight and ashed at 550° C. The acidified 
solution of ash was used for the estimation of 
calcium^, magnesium^, irons copper^, zinc^ and 
nianganese®. 

Results and Discussion 

The results (Table I) do not show any consistent 
change in the order arranged, though variations 
are found among these species. The degree of 
such variations seems to be mainly dependent on 
the feeding habits of the animals. Magnesium, 
calcium and zinc are significantly high in carnivores 
as compared with the other animals, whereas the 
opposite correlation exists for iron content. Burdon- 
Cooper has reported traces of zinc in some species'^ 
and the absence of iron and copper in ash of 
individual lenses^ but Carmi® has shown the presence 
of iron in traces. In the present study, iron was 
found in the eye lenses of all the species studied, 
being maximum in rabbit and rat eye lenses. Copper' 
was totally absent in the rat but traces were found 
in the rabbit. Schlopak et al^^ also confirmed' the 
presence of traces of iron and copper in some of. 
the animal lenses. Manganese was absent in dog, 
cat, rat and monkey but present in traces in rabbit, 
goat and bufl^alo eye lenses. 
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IMPROVEMENT OF THE NUTBITIVE VALUE 
OF TOMATOES 

Tomatoes, popular as the 'poor man’s apple’, con¬ 
stitute one of the chief vegetable crops of our 
country. Extensive research work is being carried 
out in order to develop newer varieties with disease 
resistance and high yield. However, so far no 
attempt has been made in our country to improve 
its nutritional value; from the point of view of 
vitamin A. It is to be noted that even though the 
tomatoes forrn a good source of vitamin C, they 
are rather poor as a source of vitamin A, since 
lycopene, the pi^ent mainly responsible for red 
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hue of tomatoes, has no nutritive value. In an. 
attempt to understand the pathway of carotenoid 
biosynthesis, several hybrids of tomatoes with vary¬ 
ing carotenoid composition have been developed, 
and some of them have been found to contain high 
amounts of ^(^-carotenei'h Such ‘high-^3’ tomatoes 
(seeds obtained from U.K., U.S. and Polland) 
were grown in. our soil and it was observed that 
they yielded fruits yellow in colour which may not 
find: good acceptab'lity in the market. The com¬ 
monly grown local variety Piisa Ruby has very low 
/j-carotene content but has appealing red colour. 
Several crosses were made between Pusa Ruby and 
these alien ‘high-^j’ strains and the hybrids were 
assayed for carotenoid composition. In several of 
the hybrids developed from the local Pusa Ruby, 
the ^-carotene content was found to be enhanced 
by 4-8 fold. The hybrid fruits ranged from, 
orange to deep orange-red hue. 

Thus, the ^-carotene content of the normal red 
local varieties was found to be less than 5 g/g 
fresh wt., whereas the ^-J-carotene content of various.' 
hybrids developed was found to vary from- 
20 to 35 fJ^g/g fresh wt. The recommended daily 
requirement of vitamin A is 3,000 gg of /J-carotene 
and it could, be readily seen that a supplement ini 
the diet of 150 g fresh wt. of the hybrids (2-3 
fruits) will adequately meet the daily needs of 
vitamin A. 

The detailed results of these studies will be com¬ 
municated in the near future. 

Further experiments are under progress to study 
the segregation pattern, in the F^ generabon of 
some of the selected hybrids as well as to stabilise 
the strains that have high pro-vitamin A potency 
and suitable appearance to recommend their 
marketability. 

In view of the fact that vitamin A deficiency isi 
widespread in our country, especially marked in 
the pre-school children, and forms one of the lead¬ 
ing causes of blindness among the vulnerable group, 
the importance of the above project work hardly 
needs to be stressed. Since tomatoes form one of 
the cheapest vegetable products easily accessible toi 
the poorer sections of society, the cultivation of 
‘high-/J’ tomatoes may form one of the most 
promising steps to tackle the widely prevalent 
vitamin A deficiency in our country. 

The authors wish to thank Prof. T. W. Goodwin, 
Prof. M. L. Tonies and Dr. Eugeniusz Kesicki, foP 
supplying the tomato seeds containing, high 
amounts of yj-carotene. The technical assistance 
rendered by Miss. R. V, Jayamma, is gratefully 
acknowledged, 
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TOLLEN’S REAGENT FOR THE DETECTION 
OF CARBAMATE AND ORGANOPHOSPHATE 
INSECTICIDES 

Feishbein^'-’*' reported a number of spray reagents 
for the detection of carbamates. In addition, other 
reagents*'-<5 have also been used for the identifica¬ 
tion of carbamates. This laboratory is receiving 
considerable number of poisoning cases involving 
carbamate insecticides and we have tried Tollen’s 
and Nessler’s reagents, for their detection. 

Glass plates of the size 10 X 15 cm. were 
coated with a slurry of silica gel G with water. The 
plates were dried at 110° C for about 30 minutes 
and used for thin layer chromatography. 

Carbamate, thiocarbamate, organo phosphate and 
organo' thiophosphate insecticides were applied by 
a capillaj'y on chromatoplatcs. The chromato- 
grammes were developed in solvent hexane : acetone 
(4 : 1) upto a height of 10 cm. in a closed chamber. 
The plates were taken, out, dried and sprayed with 
Tollen’s reagent. (Ammoniacal Silver nitrate 10% 
solution). Another chromatogram was similarly 
developed and sprayed with Nessler’s reagent. 

The presence of carbamate and organo phosphate 
insecticides are revealed as black spots with Tollen’s 
reagent. Oi*ganophosphate insecticides gave black 
■spots at room temperature with Nesslcr’s reagent 
whereas carbamates gave black spots only after 
heating at 110° C for 10 minutes. R^ values of 
these compounds are given in Table I. 

With Tollen’s reagent the spots appear black with 
white background which gives better clarity of 
location and remain visible for a number of hours. 
The sensitivity of detection with Tollen’s reagent is 
about 2 fig. In addition, Tollen’s reagent also gives 
black colour with organophosphates such as 
Pemecron and Nqvan which do not react with 
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Table I 

Rf values of some carbamate and organophosphate insecticides. Solve;it 
system—/z-Hexane: Acetone 8: 2. 


Compound 

Tollen’s Reagent 
at room Temp. 

Nessler’s Reagent 
at room temp, on heating 

Carbaryl (1-Naphthyl-N-methyl carbamate) 

0-32 


0-32 

Baygon (2-Isopropaxy phenyl N-methyl carbamate) 

0-34 


0*34 

Zineb (Zinc-ethylene-bisdithio carbamate) 

0-98 


0-98 

Sodium diethyl dithio carbamate 

0*54 

(Brown) 


0-54 

Demecron (Phosphamidon) (Organo phosphate)] 

0-44 

0-44 

Persists 

Nuvan (Dimethyl Dichloro Vinyl Phosphate) (organo¬ 
phosphate) 

0-38 

0-38 

Persists 

Dipterex (organophosphate) [0, C-dimethyl (2, 2, 2 tri- 
chloro-1-hydroxy ethyl) phosphorate) ] 

010 

OvlO 

Persists 

Dalf (Fenthion, Baytex) 

0-63 

0-63 

Persists 

(organo phosphorothionate) 

0-38 




0-28 



Dasanit (Fensulfothion) 

0*34 

0-34 

Persists 


0*57 




0-92 



Metasystox (oxydemetonmethyl) 

0-10 



(England) (Organo thiophosphate) 

0*25 

0-25 

Persists 


mercurous nitrate'^', which is commonly used for 
the detection of organo thiophosphates. These 
organophosphates react with Nessler’s reagent and 
give black colour instantaneously whereas the 
carbamate insecticides give black colour with 
Nessler’s reagent only after heating. This helps in 
differentiating the organophosphate insecticides from 
carbamate insecticides. 

The authors are thankful to Dr. B. N. Mattoo, 
Director, for his keen interest and many helpful 
suggestions. 

Forensic Science Laboratory, G. B. Kawale. 
State of Maharashtra, V. D. Joglekar. 

Bombay 400 008, 

August 23, 1975. 
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SIDA ACUTA— AN ADDITION TO THE HOST 
LIST OF SCLEROTIUM ROLFSII SACC. 

Sale rot ium rolfsii Sacc. [Corticium rolfsii (Sacc.) 
Curz.] is a tropical and subtropical pathogen whose 
intensity of attack is known to increase at high 
temperature under humid conditions. Gorakhpur 
with a humid subtropical climate offers an ideal 
locality for the occurrence of scleratial diseases of 
plants. Recently scleratial diseases of several plants' 
have been reported^'^, from the vicinity of Gorakh¬ 
pur. This communication, however, deals with the 
report of sclerotial disease of Sida actuta Burm. 

In August, 1975, the authors observed severe 
sclerotial rot of this plant at many places in the 
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»s of Gorakhpur. Under natural conditions, 
xiptoms appeared as light brown water soaked 
s along the crown region of the plants which 
contract with the infested soil. The infected 
IS- were covered with radiating profuse myceal 
Later on, light brown, smooth surfaced, 
e or elongate sclerotia measuring 0* 5-1-0 mm; 
i meter developed on the mycelium. The 
Lim gradually disappeared leaving the bare 
ia. alone. The infected plants ultimately wilted 

' _ 1 

fungus was isolated on potato dextrose agar, 
^.thogenicity tests were made following Cock’s 
Tes and the isolate was found to incite the 
development under appropriate conditions, 
•ecimen has been maintained as GPU. Herb- 
22 in the Mycological Herbarium of the 
iTiicnt and as IMI 190648 in Commonwealth 
>gical Herbarium, Kew, England. A survey 
literatLire^i"'^, attests to the fact that Sicla acuta 
-ites a new host record for this fungus from 
rid. 

lots wish to extend their thanks to Dr. K. S. 
va, Senior Professor of Botany, University 
rakhpur, for providing facilities and taking 
iterest in this work. 
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,r US MENONh A NEW CYPRINID FISH 
C BIHAR (INDIA) WITH A KEY TO THE 
INDIAN SPECIES OF BARILIUS 
li.iction. — ^During the course of my studies oni 
tiwater fishes, of Bihar, I came across a well 
dL' Specimen belonging to the genus Barilhis 
assuring 175-0 mm in total length, collected 
S. BiswaSj, 10-11-1968^ from Gomatidhara^ 


N. Bihar. This specimen on careful study, appeared 
to represent a hitherto unknown species. A detailed 
description of this new species along with a revised 
key of the genus Barilius to accommodate it is given 
in the present paper. 

Descriptiom—D. 9 (2/7), P. 14 (2/12), V. 9, 
A. 13, C. 23, L. 1. 62. Depth, of body 3-25, length 
■of head 3-88 in standard length. Width of head 2-00, 
height of head 1-33 in head length. Diameter of eye 
4-5 in head length, 1-5 in. snout length. Mouth 
anterior, oblique, having a deep cleft. Jaws compressed, 
the lower with a knob above the symphysis and an 
emargiiiation tO' receive it in the upper jaw which isi 
slightly longer. Interorbital space moderately convex, 
not fiat. Length of snout 3-00, interorbital distance 
3-27 in head length. Maxilla reaches below the 
middle of the eye. No barbel ; even no trace of 
rudimentary ones. Dorsal fin commences midway 
between the anterior margin of the orbit and the 
base of the caudal fin and in advance of the anal 
fin. Pectoral reaches beyond the origin of the 
ventral fin. Auxilliary process prominent, extended 
beyond the bases of the pectoral and ventral fins. 
Predorsal scales 27. Distance between anterior 
origin of dorsal fin and tip of snout 1-81 in 
standard length. Length of pectoral 1-34 in length 
of head. Distance between anterior origins of 
pelvic and anal fins 2-30 between anterior origin 
of pelvic and base of caudal fin. Length of caudal 
peduncle 7-77 in standard length, 2-00 head length. 
Lateral line scales 62. Three and half rows of 
scales between lateral line and; the base of ventral 
fin and thirteen, and half rows of scales from 
lateral line to the base of dorsal fin. Colour in 
'Spirit, greyish on the back side, shiny golden 
yellow colour all over the body, dorsal and caudal 
fins slightly tinged with grey, 18 to 19 indistinct 
bluish vertical bars arranged in a single row on 
the dorsal side of the body. 



I cm 


Fig. 1 . Lateral view of the Holotype of Barilius 
menoni Sen (sp. nov). 

Diagnosis. —^No barbels. Lateral line scales 62. 
18-19 indistinct bluish vertical colour bars 
arranged in a single row on the dorsal side of 
the body. Shiny golden yellow colour ?i.ll oyer 
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Table I 

values of some carbamate and organophosphate insecticides. Solvent 
system—w-Hexane: Acetone 8:2. 


Compound 

Tollen’s Reagent 
at room Temp. 

Nessler’s Reagent 
at room temp, cn heating 

Carbaryl (1-NaphthyI-N-methyl carbamate) 

0-32 


0*32 

Baygon (2-Isopropaxy phenyl N-methyl carbamate) 

0-34 


0*34 

Zineb (Zinc-ethylene-bisdithio carbamate) 

0-98 


0*98 

Sodium diethyl dithio carbamate 

0-54 

(Brown) 


0*54 

Demecron (Phosphamidon) (Organo phosphate)] 

0*44 

0-44 

Persists 

Nuvan (Dimethyl Dichloro Vinyl Phosphate) (organo¬ 
phosphate) 

0-38 

0-38 

Persists 

Dipterex (organophosphate) [0, G-dimethyl (2, 2, 2 tri- 
chloro-1-hydroxy ethyl) phosphorate)] 

0*10 

0*10 

Persists 

Dalf (Fenthion, Baytex) 

0*63 

0-63 

Persists 

(organo phosphorothionate) 

0-38 




0-28 



Dasanit (Fensulfothion) 

0-34 

0*34 

Persists 


0-57 




0-92 



Metasystox (oxydemetonmethyl) 

0-10 



(England) (Organo thiophosphate) 

0*25 

0*25 

Persists 


mercurous nitrate'^, which is commonly used for 
the detection of organo thiopfaosphates. These 
organophosphates react with Nessler’s reagent and 
give black colour instantaneously whereas the 
carbamate insecticides give black colour with 
Nessler’s reagent only after heating. This helps in 
differentiating the organophosphate insecticides from 
carbamate insecticides. 

The authors are thankful tO' Dr. B. N. Mattoo, 
Director, for his keen interest and many helpful 
suggestions. 

Forensic Science Laboratoiy, G. B. Kawale. 
State of Maharashtra, V. D. Joglekar. 

Bombay 400 008, 

August 23, 1975. 
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SIDA ACUTA— AN ADDITION TO THE HOST 
LIST OF SCLEROTIUM ROLFSIJ SACC. 

Sclerotium ralfsii Sacc. [Corticium rolfsii (Sacc.) 
Curz.] is a tropical and subtropical pathogen whose 
intensity of attack is known to increase at high 
temperature under humid conditions. Gorakhpur 
with a humid subtropical climate offers an ideal 
locality for the occurrence of scleratial diseases of 
plants. Recently scleratial diseases of several plants 
have been reported!"^, from the vicinity of Gorakh¬ 
pur. This communication, however, deals with the 
report of sclerotial disease of Sida actuta Burm. 

In August, 1975, the authors observed severe 
sclerotial rot of this plant at many places in the* 
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suburbs of Gorakhpur. Under natural conditions, 
the symptoms appeared as light brown water soaked 
patches along the crown region of the plants which 
was in contract with the infested soil. The infected, 
portions were covered with radiating profuse myceal 
growth. Later on, light brown, smooth surfaced, 
globose or elongate sclerotia measuring 0* 5-1-0 mm 
in diameter developed on the mycelium. The 
mycelium gradually disappeared leaving the bare 
sclerotia alone. The infected plants ultimately wilted 
down. \ 

The fungus was isolated on potato dextrose agar. 
The pathogenicity tests were made following Cock’s 
postulates and the isolate was found to incite the 
disease development under appropriate conditions. 
The specimen has been maintained as GPU. Herb. 
No. 322 in. the Mycological Herbarium of the 
Department and as IMI 190648 in Commonwealth 
Mycological Herbarium, Kew, England. A survey 
of the literature‘1"'^, attests to the fact that Sicla acuta 
constitutes a new host record for this fungus from 
the world. 

Authors wish to extend their thanks to Dr. K. S, 
Bhargava, Senior Professor of Botany, University 
lof Gorakhpur, for providing facilities and taking 
keen interest in this work. 

Department of Botany, Kamal. 

University of Gorakhpur, S. Singh. 

Gorakhpur, (U.P.), India, 

October, 20, 1975. 
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BARILIUS MENONL A NEW CYPRINID FISH 
FROM BIHAR (INDIA) WITH A KEY TO THE 
INDIAN SPECIES OF BAniLWS 
Introduction .—^During the course of my studies on 
the freshwater fishes of Bihar, I came across a well 
preserved Specimen belonging to the genus Barilius 
£tnd' measuring 175-0 mm in total length, collected 
Uy Shri S. Biswas, 10-11-1968, from Gomatidhara^ 


N. Bihai*. Tiiis specimen on careful study, appeared 
to represent a hitherto unknown species. A detailed 
description of this new species along with a revised 
key of the genus Barilius to accommodate it is given 
in the present paper. 

Dcscriptioii.—D. 9 (2/7), P. 14 (2/12), V. 9, 
A. 13, C, 23, L. 1. 62. Depth of body 3-25, length 
of head 3-88 in standard length. Width of head 2-00, 
height of head 1-33 in head length. Diameter of eye 
4-5 in head length, 1-5 in. snout length. Mouth 
anterior, oblique, having a deep cleft. Jaws compressed, 
the lower with a knob above the symphysis and an 
emargination tO' receive it in the upper jaw which is 
slightly longer. Interorbital space moderately convex, 
not flat. Length of snout 3-00, interorbital distance 
3-27 in head length. Maxilla reaches below the 
middle of the eye. No barbel ; even no trace of 
rudimentary ones. Dorsal fin conimences midway 
between the anterior margin of the orbit and the 
base of the caudal fin and in advance of the anal 
fin. Pectoral reaches beyond the origin of the 
ventral fin. Auxilliary process prominent, extended 
beyond the bases of the pectoral and ventral fins. 
Predorsal scales 27. Distance between anterior 
origin of dorsal fin and tip of snout 1*81 in 
standard length. Length of pectoral 1-34 in. length 
of head. Distance between anterior origins of 
pelvic and anal fins 2-30 between anterior origin 
of pelvic and base of caudal fin. Length of caudal 
peduncle 7-77 in standard length, 2-00 head length. 
Lateral line scales 62. Three and half rows of 
scales between lateral line and the base of ventral 
fm and thirteen, and half rows of scales from 
lateral line to the base of dorsal fin. Colour in 
■spirit, greyish on the back side, shiny golden 
yellow colour all over the body, dorsal and caudal 
fins slightly tinged with grey, 18 to 19 indistinct 
bluish vertical bars arranged in a single row on 
the dorsal side of the body. 



i cm 


Fig. 1. Lateral view of the Plolotype of Barilius 
menoni Sen (sp. nov). 

Diagnosis .—^No barbels. Lateral line scales 62. 
18-19 indistinct bluish vertical colour bars 
arranged in a single row on the dorsal side of 
the body. Shiny golden yellow colour all oyer 
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the body. Thirteen and half rows of scales between 
lateral line and anterior origin of dorsal lin and 
three and half rows of scales between lateral line 
and base of ventral fin. 

Affinity.—Barilius menoni, in having no barbel, 
significantly differs from B. radiolatiis, B. shacra, 
B. bendelisis, B. dogarsinghi'^: B. barila, B. vagra, 
in which there are either four or twO' barbels. 
B. modestus has been merged with B. vagra^. 
Without having no barbel, B. meno?ii resembles 
B. evezardi, B. bakeri, B. canarensis, B. guttatus, 
B. tileo, B. bola and B. gaiensis ; but markedly 
differs from all of them, in having 62 lateral line 
scales, 18-19 bluish indistinct vertical bars arranged 
in a single row on the dorsal side of the body, 
shiny golden yellow colour all over the body, 
thriteen and half rows of scales between lateral 
line and anterior origin of dorsal fin, which are 
present in none of them. All these significant 
differences distinguish it from all the so far known 
species of Barilius. 

HoJotype. —Reg. No. FF 750. Total length 
175*0 mm., standard length 140*0 mm. Loo. Gomati- 
dhara, Madhepura, District. Saharsa, N. Bihar. 
Coll. S. Biswas, dt. of coll. 10-11-1968. Deposited 
in the Zoological Survey of India, Calcutta. 

Remarks. —^The species is named after the eminent 
Ichthyologist, Dr. A. G. K. Menon, Dy. Director, 
Zoological Survey of India, who has kindly con¬ 
firmed the identity of the new species. 


Revised key to the species of the 
genus 

Barilius 

1. Barbel present 

2 

Barbel absent 

7 

2. Four barbels 

3 

Two barbels 

6 

3. Lateral line scales 56-70 

4 

Lateral line scales 40-44 

5 

4- Lateral line scales 56-62, 

No vertical bar 

B, radiolatiis (Gunther) 

Lateral line scales 60-70, 

12 vertical bars 

B. shacra (Hamilton) 

5. Anal short with 9-11 rays, 

No vertical bar, each 

scale with a balck spot 

B. bendelisis 

(Hamilton) 

Anal long with 13-17 ray. 

10 vertical bars 

B. vagra (Hamilton) 

6. Lateral line scales 38-39 

B. dogarsinghi 

Lateral line scales 43-46 

Hora (1921) 

B. barila Hamilton 

7. Body without vertical bars 

8- 

Body with vertical bars 

13 , . 
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Revised key to the species of the 

genus Barilius 


8. 

Body uniformly silvery 

B. evezardi (Day) 


Body with rcws of spots 

9 

9. 

With single row of large 

B. bakeri (Day) 


spots 

With two rows of spots 

10 

10 . 

Lateral line scales 38-48 

11 


Lateral line scales 70-94 

12 

11. 

Lateral line scales 38 

B. canarensis 


Lateral line scales 44-48 

(Jerdon) 

B. giittatus (Day) 

12. 

Lateral line scales 70-75 

B. tileo (Hamilton) 


Lateral line scales 88-95 

B. bola (Hamilton) 

13. 

Lateral line scales 39-40, 

15 vertical bars 

Lateral line scales 62, 18-19 

B. gatensis 
(Valenciennes) 


indistinct bluish vertical 
bars 

B. menoni Sen 

The author is thankful to Dr. 

S. Khera, Dy. Direc- 


tor-in-Charge, Z.S.I., for encouragement during the 
course of study, to Dr. B. Biswas, Dy. Director, for 
valuable suggestions, and to Dr. A. G. K. Menon, 
Dy. Director, for kindly confirming the identity of 
the species and for critically going through the 
manuscript. 

Zoological Survey of India, T. K. Sen. 

Calcutta-12, July 12, 1975. 
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EFFECT OF CADMIUM CHLORIDE ON THE 
PERIPHERAL GONADOTROPHS IN THE 
HYPOPHYSIS OF RAT 

Conflicting views are held by investigators with 
regard to the function of peripheral gonadotrophs 
in the rati-4. So far it is not clear if the peripheral 
gonadotrophs secrete FSH or LH or both. The 
lacuna is due to the limited value of conventional 
histochemical tests applied by earlier workers. In 
recent times, however, the technique of immuno- 
histochemistry is widely used for the recognition of 
various cell types in the hypophysis. In this con- 
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the body. Thirteen and half rows of scales between 
lateral line and anterior origin of dorsal fin and 
three and half rows of scales between lateral line 
and base of ventral fin. 

Affinity.—Barllius menoni, in having no barbel, 
significantly differs from B. radiolatus, B. shacra, 
B. bendeJisis, B. dogarsinghi^, B. barila, B. vagra, 
in which there are either four or two barbels. 
B. modestus has been merged with B. vagra^. 
Without having no barbel, B. menoni resembles 
B. evezardly B. hakeri, B. canarensis, B. guttatus, 
B. tileo, B. hola and B. gatensis ; but markedly 
differs from all of them, in having 62 lateral line 
scales, 18-19 bluish indistinct vertical bars arranged 
in a single row on the dorsal side of the body, 
shiny golden yellow colour all over the body, 
thriteen and half rows of scales between lateral 
line and anterior origin of dorsal fin, which are 
present in none of them. All these significant 
differences distinguish it from all the so far known 
species of Barllius. 

Holotype. —Reg. No. FF 750. Total length 
175-0 mm., standard length 140-0 mm. Loo. Gomati- 
dhara, Madhepura, District. Saharsa, N. Bihar. 
Coll. S. Biswas, dt. of coll. 10-11-1968. Deposited 
in the Zoological Survey of India, Calcutta. 

Remarks. —^The species is named after the eminent 
Ichthyologist, Dr. A. G. K. Menon, Dy. Director, 
Zoological Survey of India, who has kindly con¬ 
firmed the identity of the new species. 


Revised key to the species of the 
genus 

Bariliiis 

1. 

Barbel present 

2 


Barbel absent 

1 

2. 

Four barbels 

3 


Two barbels 

6 

3. 

Lateral line scales 56-70 

4 


Lateral line scales 40-44 

5 

4. 

Lateral line scales 56-62, 



No vertical bar 

Lateral line scales 60-70, 

B. radiolatus (Giinther) 


12 vertical bars 

B. shacra (Hamilton) 

5. 

Anal short with 9-11 rays. 
No vertical bar, each 



scale with a balck spot 

Anal long with 13-17 ray, 

B. b ended sis 
(Hamilton) 


10 vertical bars 

B. vagra (Hamilton) 

6. 

Lateral line scales 38-39 

B. dogarsinghi 

Hora (1921) 


Lateral line scales 43-46 

B. barila Hamilton 

7. 

Body without vertical bars 

8- 


Body with vertical bars 

13 


Revised key to the species of the 

genus Bariliuc 

8. 

Body uniformly silvery 

B. evezardi (Day) 


Body with rows of spots 

9 

9. 

With single row of large 
spots 

B. bakeri (Day) 


With two rows of spots 

10 

10. 

Lateral line scales 38-48 

11 


Lateral line scales 70-94 

12 

11. 

Lateral line scales 38 

B. canarensis 
(Jerdon) 


Lateral line scales 44-48 

B. guttatiis (Day) 

12 . 

Lateral line scales 70-75 

B. tileo (Hamilton) 


Lateral line scales 88-95 

B. bola (Hamilton) 

13. 

Lateral line scales 39-40, 



15 vertical bars 

Lateral line scales 62, 18-19 
indistinct bluish vertical 

B. gatensis 
(Valenciennes) 


bars 

B. menoni Sen 


The author is thankful to Dr. S. Khera, Dy. Direc- 
tor-in-Charge, Z.S.I., for encouragement during the 
course of study, to Dr. B. Biswas, Dy. Director, for 
valuable suggestions, and to Dr. A. G. K. Menon, 
Dy. Director, for kindly confirming the identity O'f* 
the species and for critically going through the 
manuscript. 

Zoological Survey of India, T. K. Sen. 
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EFFECT OF CADMIUM CHLORIDE ON THE 
PERIPHERAL GONADOTROPHS IN THE 
HYPOPHYSIS OF RAT 

Conflicting views are held by investigators witL 
regard to^ the function of peripheral gonadotrophs 
in the rati“4. So far it is not clear if the peripheral 
gonadotrophs secrete FSH or LH or both. The 
lacuna is due to the limited value of conventional 
histochemical tests applied by earlier workers. In 
recent times, however, the technique of immuno- 
histochemistry is widely used for the recognition 
various cell types in the hypophysis. In this corx- 
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text the peroxidase labelled antibody technique of 
Nakane and Pierce*"» is valuable for the detection of 
thyrotrophs and LH secreting cells in the rat 
hypophysis. 

Male rats of the Wistar strain each weighing 
around 300 gms were used in the present study. 
They were kept in cages in the laboratory under 
seminatural conditions. To avoid overcrowding 

5 rats were placed in each cage. One ml of 
aqueous solution of cadmium chloride (Cd : 0-04 M) 
was injected subcutaneously as recommended by 
Parizek<^\ 28 days after a single injection, rats 
were autopsied by decapitation, the pituitary glands 
were removed, weighed and fixed in Bouin’s fluid. 

6 microns thick sections of the hypophysis were 
stained immunohistochemically with peroxidase- 
labelled goat antirabbit gamma globulin. 3*3 di- 
aminobenzidine was used as a substrate for the 
enzyme. A few sections of the hypophysis were 
also stained by PAS-crange G-alcian blue method 
of Herlant^. 

Administration of Cd resulted in a significant 
increase in the weight of the pituitary (11-44 
mg ± 0-24) as compared with that of the controls 
(9-67 mg ± 0-15). Immunohistochemically, the 
peroxidase-labelled antibody technique demonstrated 
both the thyrotrophs and LH secreting cells. Typi¬ 
cally, the thyrotrophs are polygonal and vary in 
size. They are chiefly aggregated around the 
sinusoids. Cd does not seem to cause any change 
in either their size or number. LH secreting cells 
are rounded and occur on the dorsal and ventral 
regions of the hypophysis. The cells also' vary in 
size. LH secreting cells are relatively few in the 
controls (Fig. 1). Cd administration induces 
hyperplasia and a slight hypertrophy in them 
(Fig. 2). On the contrary, based on conventional 
histochemical tests, Allanson and Deansely^ inferred 
that in cadmium injected rats the peripheral gonado¬ 
trophs are rounded and secrete only FSH, while the 
central gonadotrophs are typically oval and secrete 
LH. 

Two types of PAS positive cells, viz., type I cells 
appearing round and colored brick red and type II 
cells which are oval and stained violet are observed 
in the hypophysis of controls as well as treated 
rats. Type I cells correspond to the Ltl secreting 
cells revealed by the immunohistochemical technique. 
Type 11 cells are similar to FSH secreting cells 
reported by Herlant^^. Both type I and type II cells 
are more numerous peripherally on the dorsal and 
ventral aspects of the hypophysis in Cd treated 
animals than in the controls. The result of the 
present study corroborates the findings of Barmett 


et a/.’, thal the peripheral gonadotrophs in the rat 
secrete both FSH and LH. 
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Figs. 1 - 2 . Fig. 1. Hypophysis of a control male 
rat stained with peroxidase labelled antibody show¬ 
ing both TSH cells and LH cells, x 100- 
Fig. 2 . Hypophysis of a male rat that received 
Cdcl.,. Note increase in the number of peripheral 
LH cells, X 100. 


One of us (NHGD) is grateful to the Japan 
Society for the Promotion of Science, Tokyo, for 
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of Science, Bangalore, for critically going through 
the manuscript. 
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AMINO ACID DIFFERENTIATION IN 
OPmOGLOSSUM L. BY PAPER 
CHROMATOGRAPHY 

The genus Opkioglossum is a cosmopolitan plant 
belonging to Eusporangiate order of Filicales. The 
total number of species^ cited for the genus is 45 
out of which 10 species occur in India-. We are 
making morphogenetic studies on eight species 
collected from different localities in Central India 
and have found a few strains exhibiting serious 
abnormalities of tropophyll, spike and spores*^. It is 
highly remarkable that other plants (growing at 
the same spot) of the same and different species do 
not possess such features, thus excluding any role 
of environmental factors. Since we have suggested 
that all these abnormalities may be correlated with 
certain genetic phenomenon, we thought of investi¬ 
gating certain differences in normal and abnormal 
plants of different species. As amino acids are 
influenced by the genes, the identification 
of these acids may lead to the differentiation of 
the species. This paper is a part of the study 
dealing with separation of amino acids contained 
in the general pools of different organs in mature 
plants. 

Plants were collected from Gwalior (Kanhar Jhir, 
Devkho and Tighra), Shivpuri and Nainital and the 
amino acid separation has been done on O. costatum 


R. Br., O. nudicaule L., O. petiolaturn Hook., 
O. lusitcuv.cum L., O. vulgaltim L., O. grarnineum 
var. gfamineutn Willd. The plants were thoroughly 
washed with water and separated into leaf, spike 
and rhizome bearing roots. Each material was 
extracted with few cc of 10% isopropylalcohol^-G. 
The amino acids were separated by paper chromato¬ 
graphy employing stripe (5-6 cm wide) of What¬ 
man No. I flUerpaper. A mixture of N-butanol, 
acet'c acid, water (12 : 3 : 5) was employed as the 
solvent for the chromatography. After 12-16 h. of 
irrigation, the paper was dried then sprayed with a 
solution of ninhydrin and allowed to dry. The 
paper was then heated for 5 minutes at about 80*^ C 
to develop the ninhydrin colour and the zones so 
produced were outlined with a pencil. The 
values were calculated from these chromatograms 
and compared with the value of known amino- 
acids obtamtd under identical conditions and the 
aminoacids in the unknown solutions were identi¬ 
fied. 

We have consistently found that cysteine and 
ornithine are exclusively present in the rhizome of 
all the species investigated but not in the tropophyll, 
petiole and spike. This may suggest the probable 
role of these aminoacids in vegetative propagation 
of plants. Eight other aminoacids were detected in 
the genus Ophioglossum (Table I). Another 


Table I 


Comparative chart of Ammo acid separation in Ophioglossum by paper chromatography {single dimension) 
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Abbreviations used 

R. = Rhizome with roots, S. = Spike, L. = Leaf, -f = Aminoacid Present, and — == Aminoacid Absent. 
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important observation concerns with the two spots 
of the unknown aminoacids below norleiicine in 
the extracts of leaf, spike and rhizome of the plants 
(.^ee Table I) comparable with O. costatiim. These 
plants however differ with O. costatuni in the shape 
and sizes of tropophyll and often bear spikes whick 
abort before reaching maturity. A quantitative 
analysis of aminoacids in the organs of the species 
Ophioglossum can be of great value in the identifica¬ 
tion. 

We are indebted to Prof. M. S. Agarkar, for his 
help with plant collections. Our thanks are due to 
Dr. R. P. Bhatnagar, Department of Chemistry and 
Dr. R. Mathiir, Department of Zoology, Jiwaji 
University, for supervision of the work. One of 
us (SK) is grateful to the U.G.C. (India), for the 
Junior Research Fellowship. 

Department of Botany, Sharda Khandelwal. 

Government Science H. K. Goswami. 

College, Gwalior, 

October 31, 1974. 
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A NEW SPECIES OF SPORIDESMIUM 

During a survey of fungi from Mount Abu, 
Rajasthan, the authors observed thick and extensive, 
black fungal growth on leaf bases of Phoenix sylvestris 
attached to the tree trunks. The fungus was found 
to be a new species of Spirodesminm. The present 
fungus is very close to Spirodesminm fragilissimum 
(Berk, and Curt.) M. B. Ellis"’ but differs in having 
very long conidiophores and conidia. In case of 
S. fragilissimum the proximal half of the conidial 
wall is verrucose, whereas in the present fungus the 
entire wall may be verrucose in most of the conidia. 
Due to these distinct morphological characters this 
fungus is being described as a new species. 


Spirodesminm longissimnm sp. nov. Panwar and 

Choiihan. 

Coloniac effusae, atrae, mycelium in parte super- 
liciale sed pro parte in substrato immersum, cum 
ramis, septalum, olivaceum-brunneum, levi, parietc, 

3- 5-5/u crasse hyphae. Conidiophora a latere super 
hyphis sLirgentia in turmis, perphyrea, erccta, 
simplicia, recta vel Icviter Ilexa, paries Icvis raro 
verrucosus, 8-38 septata, septa, erica 6*5-32-()g 
seorsum, cum usque ad 3 successivae prolifeI’ationes, 
220-660 jw longac, 5'4-6-8/,t crassac. Conidia 
singulatim formata apud apicem, conidiophoriini! 
quae post seperationem primi conidii, prolifert per 
cicatricem, et fit, alter conidium apud spieem, proli- 
ferationis, rectum vel levitcr llexiim, obclavatum, 
triincatum vel raro conica truncalum apud basim, 
dilulLini olivaceum brunneum ad olivaceum brunn- 
eum, distale extremum subhyalinum, paries, vel 
omino verrucosus vel dimedium proximale verru¬ 
cosus, rectum vel contractuni, ad sepia transversa, 
7-39 septata, 50-311 ju longa, 5-5™8g crassa, in 
parte latissima, contracta ad 2-8-5'Og ad apicem, 

4- 0-5-0m lata ad basim, septa circiter 5-4-12 
seorsum [Fig. 1 (n), 1 (/;)]• 



Fig. 1 {a) Conidiophores in a. group. 

Basi arido folio phoenix sylvestris, Ml. Abu, 
August, 1973. Specimen depositum, apud C.M.I., 
Kew, Herb. J.MI 18004I typus. Coll. No. J.IJ.M.I. 
321. 

Colonies elTused, black;; mycelium partly super- 
fic'ai but mostly immersed in the substratum, conv 
posed of branched, septate, olivaccous-brown, 
smooth walled, 3-5-5 p thick hyphae. Coniclio- 
phores arising laterally on the hyphae in groups, 
dark reddish-brown, erect, simple, straight or 
slightly ffexiious, wall smooth, rarely verrucose, 
8-38 septate, septa averaging 6-5-32-0 p apart, 
with upto 3 successive proliferations, 220-660 p 
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long, 5-4~6*8/-t thick. Conidia formed singly at 
the apex of the conidiophore which after the first 
conidium has fallen sometimes proliferates through, 
the scar and forms another conidium at the apex 
of the proliferation, straight or slightly flexuous, 
obclavate, truncate or rarely conico-truncate at the 
base, pale olivaceous-brown to olivaceous-brown, 
distal end sub-hyaline, wall either completely ver- 
rucose or proximal half verrucose, straight or con¬ 
stricted at the transverse septa, 7-39 septate, 50— 
311 M long, 5-5-8iU, thick in widest part, tapering 
to 2-8-5-0/>t near the apex, 4-0-5-0//i wide at the 
base, septa averaging 5*4-12^ apart [Fig. 1 (a), 
1 (^)]- 



On drying leaf bases of Phoenix sylvestris, Mt. 
Abu, August, 1973. Specimen deposited withi 
C.M.L, Kew, Herb. IMl 180041 type. Coll. No. 
J.U.M.L. 321. 

We are grateful to Dr. M. B. Ellis, for the 
identification of the fungus. Thanks are due toi 
Prof. H. C. Arya, for providing laboratory facilities: 
and to Rev. Father William Barracos, for the 
Latin translation. 

Mycology and Plant Pathology K. S. Panwar. 

Laboratory, L S. Chouhan. 

Department of Botany, 

University of Jodhpur, 

Jodhpur, India, November 25, 1974. 


COLLETOTRICHUM ACUTATUM-A NEW SEED 
BORNE PATHOGEN OF ZINNIA 
During seed health testing of seeds of Zinnia 
clegans and Z, haa<^eans an unidentified species of 
Colletotrichum was encountered by Neergaard, 1966 
at the Plant Protection Service, Denmark. In 
1972 a seed sample of Zinnia recieved from Italy, 
when tested on blotter method for their seed borne 
fungi, was found 5% infected by Colletotrichum 
species. On comparison, with other known species 
of Colletotrichum this isolate was identified as 
Colletotrichum acutatum Simmonds. 

On seeds the fungus forms acervuli, mostly single, 
rarely in groups, with numerous setae. Setae are 
brownish black, minute, smaller than spore mass. 
Spore mass bright orange. Mycelium rare or 
absent (Fig. lA). 



Fig. 1 . Colletotrichum zmniae sp. nov. on 
Zinnia e/egans. (A) acervuli on seeds, x 175 ; (B) 
structure of acervulus showing conidia, conidio- 
phores, and setae x 500; (C) Healthy seedling; 
(D) infected seedling; (E) Shrivelled, deformed 
and distorted leaves. 

On agar medium colonies slow growing, restricted, 
effused, 15 mm in diameter within a week, pink 
orange to bulff orange, margine smooth. Reverse 
pink orange. Acervuli formed in zones, minute, 
lyso-orange. Setae trichiformis, blackish-brown. 

Conidia hyaline, one celled, cylindrical, .fusoid, 
straight, pointed at both ends, 6-0-12-0 x L5-2-5 /x. 
Setae numerous, trichiform, brownish black 1-4 
septate, 30-0-90-0 x 3-0-6-0 (Fig. IB). 

In order to test the pathogenicity two to three 
weeks old seedlings of Z. elegans were inoculated, 
by spraying with spore suspension of C. acutatum 
under glass house condition. The seedlings started 
showing symptoms within four days. The leaves 
became shrivelled, deformed, severe necrosis deve¬ 
loped on the stem and seedlings were killed within, 
a week (Fig. ID-E). 


1. Ellis, M. B., Mycoi. Paper, 1958, 70, 55. 
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This fungus has been reported for the first time 
on this host. A number of other hosts of this 
pathogen has been reported by Simmonds (1965) 
after isolating it from Carlca papaya. Since this 
pathogen is seed borne, it may easily be introduced 
into new areas. 

Division of Mycology and D. D. Kulshrestha. 

Plant Pathology, 

Indian Agricultural Research 
Institute, 

New Delhi 110 012, March 21, 1975. 
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OPHIOGLOSSUM VULGATVM LINN.—A NEW 
HOST OF CURVULARIA LUNATA (WAL.) BOED 
Gorakhpur District being fairly moist exhibits a 
luxuriant growth and display of ferns and fernal- 
liesh This silluation offers possibilities of 
incidence of interesting fungal parasites of these 
plants. But parasitic fungal llora of Pteridophytes 
of this region has not yet been explored, barring a 
few reports-. During routine survey of fungi 
causing plant diseases in this locality, authors came 
across a large number of plants of Ophioglossum 
vulgatum showing leaf blight symptoms in December, 
1974. 

The early infections manifested in the form of 
small water-soaked circular spots particularly in 
the middle of the fronds. Later on the spots 
coaliced forming large pale yellow green patches 
due to the death of the infected tissues. Examina¬ 
tion of the field specimen of the infected fronds 
showed the presence of Curviilaria species. Repeated 
isolations made on Czapek’s solution agar also 
yielded this fungal species. The fungus was charac¬ 
terized by spreading, sublloccose, dark olive-gray 
colonies ; stout, septate, brownish, thick walled, 
unbranched, 72 - 0-100 x 2-7~4-5 iu, conidiophores ; 
alternately arranged, three septate, curved, brown, 
25 * 2 - 34*2 X 9-0-11-4/X conidia (Fig. 1). 

The features mentioned above agree pretty well 
with Curviilaria lunatci in its essential characters 
except that the conidiophores are slightly smaller 
and conidia are larger in their measurements. The 
herbarium specimen is maintained as GPU Herb. 
No. 112, S. Singh. It is also being sent to the 
Indian type culture collection, I.A.R.I., New Delhi 
and Commonwealth Mycological Institute, Kew, 


England. This appears to be a new' host record 
for Curviilaria luiiata (Walk.) Boed. from India. 




Authors wish to express their grateful thanks to 
Prof. K. S. Bhargava for his keen interest and for 
providing facilities. 
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January 9, 1975. 
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ON THE OCCURRENCE OF STOMATA ON THE 
INNER OVARY WALL OF BFLAMCANDA 
CHINENSIS DC. 

Remarkably little is known about the inner ovary 
wall (epidermis) despite frequent studies''-, in recent 
years on stomatal ontogeny and organography and! 
there is no work in which the entire stomatiferous 
area of a plant species has been examined. In this, 
note the occurrence of slomala on the inner ovary 
wall of BeJamcanda cdiinensis DC (Iridaceae) and 
their ontogeny is described whieh are nut recorded 
in the literature. 

Epidermal peels from the inner and outer walls of 
young and old flowers and mature leaves of 
B. chinensis were stained in aceto-carmine, washcdi 
and mounted in 50% glycerine for observations. 

In Fig. 1, longiscction of infei'ior ovary of 
B. chinensis and the area on which stomata have 
been seen are shown. The family Iridaceae is 
known tO' have Allium type of stomata^* which arc 
devoid of subsidiary cells but have neighbouring 
cells without derivatives^'. Mature stomata are 
evenly distributed all along the inner and outer walls 
in linear rows parallel to the axis of the plant 
body. The stomata of the inner ovary wall are 
in the level of the epidermal cells while those of 
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Table I 

Comparison of stomatal characteristics of ovary and leaf in B. chinensis 


Stomata! Size in Number of Size 

frequency microns neighbouring 

cells 


Ovary 


inner wall 
outer wall 


3/mni“ 21-1 > 18-0 6 to 9 large 

6/mm- 23 T ' . 23-8 8 to 12 small 


Leaf (isobilateral) iO/mm- 60*7 : . 43‘4 4 to 5 very large 


* mean of 25 readings. 

the outer are considerably sunken below the level 
of the epidermis. In transverse section stomata 
from the inner ovary wall show normal guard cells 
with thickening wall and faint cuticular ledges. 
Table I summarises the stomatal characteristics of 
ovary walls and leaves. The values of stomatal 
size and frequency are highest for the leaf and 
diminish as we go to outer and inner walls. Further, 
the size and the number of neighbouring cells is 
different in all the three cases. Epidermal wall 
thickening on the inner wall is less conspicuousi 
than the outer. The stomata of the inner wall 
appear to be functional with several chloroplasts: 
and the pore is likewise conspicuous (Fig. 2) 
indicating photosynthetic activity. 

What role the inner wall stomata play in transpira¬ 
tion remains to be elucidated. 

In their ontogeny, inner wall stomata differenciate 
rather early. A protoderm cell itself becomes a 
meristemoid which can be recO'gnised by its large 
size and dense contents. Meristemoids are oriented 
in parallel rows. The meristemoid becomes' 
spherical and directly functions as guard mother 
cell, and divides (by a wall) to give rise to two equal 
guard cells (Figs. 3 and 4). The ontogeny of 
outer wall stomata and leaf is similar. In all the 
cases the neighbouring cells show no division and 
become direct contact cells. 

The present observations of the occurrence of 
stomata on the inner ovary wall in B. chinensis are 
significant in that these have not been recorded) 
earlier and further they shed basic information on 
the morphology of the carpel. The inner wall of 
the ovary and the placentae are considered carpel- 
lary structures'^-^. The presence of stomata on the- 
inner ovary wall lends support to the foliar nature 
of the carpel which is well known. Similar observa¬ 
tions have, been made on Eleutherine sp. (Iridaceae) 
and other monocotyledons and a correlation seems 


to exist between the presence' of stomata on the 
inner ovary wall and the inferior ovary (Bir Bahadur, 
unpublished). 



Figs. 1-4. Fig. 1. Diagrammatic longisection of 
inferior ovary of B. chinensis, the inner ovary wall 
(boxed) on which stomata have been seen. 
Fig. 2. Mature stomata from the inner ovary wall. 
Figs. 3 and 4. Stages in the ontogeny of inner wall 
stomata. 

The author is grateful to Prof. U. B. S. Swami, 
for facilities and encouragement and to Dr. M. R. 
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Table I 

Comparison of stomatal characteristics of ovary and leaf in B. chinensis 


Stomatal Size in Number of Size 

frequency microns neighbouring 

cells 


inner wall 3/mm“ 21 *1 18-0 6 to 9 large 

Ovary 

outer wall 6/nim“ 23 T .23-8 8 to 12 small 


Leaf (isobilateral) I0/mm“ 60-7 :< 43 4 4 to 5 very large 


mean of 25 readings. 

the outer are considerably sunken below the level 
of the epidermis. In transverse section stomata 
from the inner ovary wall show normal guard cells 
with thickening wall and faint cuticular ledges. 
Table I summarises the stomatal characteristics of 
ovary walls and leaves. The values of stomatal 
size and frequency are highest for the leaf and 
diminish as we go to outer and inner walls. Further, 
the size and the number of neighbouring cells is 
different in all the three cases. Epidermal wall 
thickening on the inner wall is less conspicuous 
than the outer. The stomata of the inner wall 
appear to be functional with several chloroplasts 
and the pore is likewise conspicuous (Fig. 2) 
indicating photosynthetic activity. 

What role the inner wall stomata play in transpira¬ 
tion remains to be elucidated. 

In their ontogeny, inner wall stomata differenciate 
rather early. A protoderm cell itself becomes a 
meristemoid which can be recognised by its large 
size and dense contents. Meristemoids are oriented 
in parallel rows. The meristemoid becomes' 
spherical and directly functions as guard mother 
cell, and divides (by a wall) to give rise to two equal 
guard cells (Figs. 3 and 4). The ontogeny of 
outer wall stomata and leaf is similar. In all the 
cases the neighbouring cells show no division and 
become direct contact cells. 

The present observations of the occurrence of 
stomata on the inner ovary wall in B. chinensis are 
significant in that these have not been recordedi 
earlier and further they shed basic information on. 
the morphology of the carpel. The inner wall of 
the ovary and the placentae are considered carpel- 
lary structures'^ xhe presence of stomata on the 
inner ovary wall lends support to the foliar nature 
of the carpel which is well known. Similar observa¬ 
tions have.been made on Eleutherine sp. (Iridaceae) 
and other monocotyledons and a correlation seems 


to exist between the presence of stomata on thei 
inner ovary wall and the inferior ovary (Bir Bahadur, 
unpublished). 



Figs. 1-4. Fig. 1. Diagrpimatic longisection of 
inferior ovary of B. chinensis, the inner ovary wall 
(boxed) on which stomata have been seen. 
Fig. 2^ Mature stomata from the inner ovary wall. 
Figs. ^ and 4. Stages in the ontogeny of inner wall 
stomata. 

The author is grateful to Prof. U. B. S. Swami, 
for facilities and encouragement and to Dr. M. R. 
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OCCURRENCE OF TYPES WITH CHARACTERS 
OF ORYZA GLABERRIMA IN ASSAM 
RICE COLLECTION 

Character assoc'at'on leading to sub-species and 
species formation as a concept, is known in rice. 
Characteristic features of the japonicas (considered 
a sub-species of Oryza sativa) have been mentioned 
by Nagai ( 1959). Swaminathan et al. (1968) had 
suggested that disruptive selection leading to con¬ 
stellation of characters was a force in sub-specieS' 
development in O. .sativa. In the varieties belonging 
tO' the African cultivated species, the common 
features include short and truncate ligule, unbranched 
panicle habit, glabrous hull and leaf in general, 
(with exceptions), red kernel and absence of peren- 
nating habit (Seetharaman, 1962). While a few of 
these features arc also possessed by many of the 
Indlca varieties, forms with short and truncate 
ligule and unbranched panicle were never observed 
in indlca varieties. The occurrence of such varieties 
is now reported. 

The Assam Rice Collection (ARC) consisting of 
7()()() varieties, collected from Assam and other areas 
In N.E. Ind’a by Swaminathan and his colleagues 
was transferred for maintenance to the Central Rice 
Research Institute in 1972. During the course of 
observation, six entries had some of the distinguishing 
features of O. glaherrlma (Table I). 

The varieties resemble the ^Jahcrrlmas in 
(/) having short truncate ligule, ill) the absence 
of secondary branches in the panicle (with rare excep¬ 
tion) and {III) having glabrous hull with red kernel. 
Red kernel and glabrous hull are also to be seen 
in the varieties belonging to O. .sativa. 

Occurrence of short ligule and panicles without 
(or rare) secondary branches in cultivars from India 
had not been reported earlier and is of significance. 
In mutation and hybridization studies carried out by 
Ratho (unpublished thesis) in the two species 
(O. .saf'm and O. izlaherrlma), it was reported 


that these two characters remained together. It 
is an example of parallel evolution, through muta¬ 
tion in the forms belonging to the two cultivated 
species. It may, therefore, be inferred that the genes 
for panicle habit and nature of ligule arc separate 
but are situated close together. It is a case of close 
linkage rather than pleiotropy. 

Table I 

Infonnation on the varieties 


ARC No. 

Height (cm) 

Spikelets/ 
pa;, icle (no.) 

6186 

84 

40 

6187 

74 

22 

6189 

82 

34 

6191 

83 

29 

6192 

92 

38 

6200 

Oryza glaher- 

81 

29 

rinui 

95 

50 


The authors are thankful to Dr. S. Y. Padma- 
nabhan. Director, for his suggestions. 
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Aiittu.st 8, 1975. 
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A NOTE ON THE EMBRYOLOGY OF 
LIPOCARPHA SPHACELATA KUNTH 
(CYPERACEAE; 

The earlier embryological investigations of the 
genus Lipocarpha have been concerned only with 
the development of embryo^^’^k L. chinen.sis (Osb.) 
Kern (L. ar^entea R. Br.) and L. sphaceJata 
Kiinth (L. triceps Nees) have been recorded from 
South IndiaU The present investigation deals with 
the development of the male and female gameto- 
phytes, endosperm and embryo in L. sphacelata. 
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Lipocarpha sphacelaia is a glabrous herb with 
tufted stems bearing several dark-purple spikelets 
grouped in terminal bracteate “heads The 
flowers are bisexual each with 2 hypogynous scales, 
within which there are 2 stamens and a tricarpellary 
gynoecium. The ovary is unilocular with a basal 
ovule (Fig. 7). 



Figs, 1-18. Fig. 1. T.s. a portion of young 
anther showing the primary parietal cells and the 
primary sporogenous cells (stippled). Fig. 2. T.s. a 
microsporangium showing the anther wall and the 
sporogenous tissue. Fig. 3. T.s. a portion of 
microsporangium showing degenerating tapetal cells 
and 2"Celled pollen grains. Fig. 4. A microspore 
mother cell with free microspore nuclei. Fig. 5. A 
microspore tetrad. Fig. 6. T.s. a portion of 
microsporangium showing thickenings in the 
endothecium and 3-celled pollen grain; note the 
remnants of non-functional microspores. Fig. 7. L.s. 
ovary with an ovule showing 4-nucleate embryo sac 
and an obturator. Fig. 8. L.s. ovule primordium 
showing the primary parietal cell and the sporo¬ 
genous cell (stippled). Fig. 9. L.s. ovule with 
megaspore mother cell. Fig. 10. L.s. nucelliis 


One or two hypodermal archesporial cells are 
differentiated in each lobe of the 4-lobed young 
anther as seen in transection. They divide periclinally 
forming an inner primary sporogenous layer and an 
outer primary parietal layer (Fig. 1). The latter 
by further pericHnal and anticlinal divisions forms 
an endothecium, a middle layer and a part of the 
tapetum (Fig. 2). The remaining part of the 
tapetum is derived from the cells of the connec¬ 
tive adjacent to the sporogenous cells. Thus the 
tapetum is of dual origin. As the anther develop¬ 
ment proceeds, the middle layer degenerates and the 
cells of the endothecium develop thickenings 
(Figs. 3, 6). The tapetum is of the glandular type 
and its cells remain uninucleate throughout, and 
later degenerate. Ubisch bodies are observed along 
the inner side of the tapetum (Fig. 3). 

The primary sporogenous cells divide and the 
products of the last division form the microspore 
mother cells. Each microspore mother cell under¬ 
goes meiosis and forms 4 nuclei of which 3 occupy 
the wallward position while the fourth remains in 
the center (Fig. 4). The cytokinesis is of the 
simultaneous type resulting in the formation of a 
tetrad (Fig. 5). The latter consists of .3 small 
non-functional microspores which later degenerate 
in situ and a large functional microspore which 
develops into a pollen grain. The pollen grains 
have a thick exine and a thin intine, and are 

3- cel led when shed (Fig. 6). 

The ovule is anatropous, bitegminal and crassi- 
nucellar. Some of the funicular cells elongate and 
later cover the outer opening of the micropyle to 
from an obturator (Fig. 7). After fertilization, a 
group of cells at the chalazal region become thick- 
walled and form a hypostase (Fig. 14). 

A single archesporial cell is differentiated in the 
ovule primordium and divides forming an outer 
primary parietal cell and an inner sporogenous cell 
(Fig. 8). The former divides and forms a 3- or 

4- layered parietal tissue. The sporogenous cell 
functions as the megaspore mother cell (Fig. 9). 
The megaspore mother cell undergoes meiosis and 
usually forms a linear tetrad of megaspores; 
occasionally a T-shaped tetrad is observed (Fig. 10). 


with a T-shaped megaspore tetrad. Fig. 11. 2- 

nucleate embryo sac. Fig. 12. S-nucleate embryo 
sac. Fig. 13. Mature embryo sac. Fig. 14. L.s. 
young seed showing wall formation in the endo¬ 
sperm. Fig. 15. 2-celled proembryo. Fig. 16. Pro- 
embryonal tetrad. Figs. 17 and 18. Quadrant and 
octant stages of the embryo, {ca and cb, terminal 
and basal cells of the 2-celled proembryo ; ci, 
lower daughter cell of cb ; hy, hypostase ; m, middle 
cell of the proembryonal tetrad ; n and n', upper and 
lower daughter cells of ci ; oht, obturator; q, 
quadrant). 
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The chalazal iiiegaspore functions while the other 
3 degenerate. The nucleus of the functional 
megaspore undergoes 3 successive divisions and 
forms 2-, 4- and 8-nucleate embryo sac of the 
Polygonum type^t (Figs. 7, 11, 12). The organized; 
embryo sac has an egg apparatus, 2 polar nuclei 
and 3 antipodal cells (Fig. 12). The polar nuclei 
fuse in the center of the em.bryo' sac to form the 
secondary nucleus (Fig. 13). 

Fertilization is porogamous. Syngamy and triple 
fusion take place resulting in, the formation of 
the zygote and the primary endosperm nucleus 
respectively. The first division of the primary 
endosperm nucleus is not followed by wall forma- 
ton. Free-nuclear divisions take place in the 
endosperm until about 120 nuclei are produced. 
Then centripetal wall formation sets in and ultimately 
the endosperm, becomes cellular (Pig. 14). The 
zygote divides transversely forming a terminal cell 
ai and a. basal cell ch (Fig. 15). The former 
undergoes 2 vertical divisions one at right angles 
to the other and forms a quadrant q (Figs. 16, 17). 
The cell vh divides transversely forming 2 super¬ 
posed cells m and cL The cells of quadrant 
divide by oblique walls delimiting the protoderm 
from an inner group of cells (Fig. 18). The 
embryo development conforms to the .kincus varia¬ 
tion of the Onagrad type- and the disposition of 
different regions in the mature embryo corresponds 
to the Cyperus type*". 
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A NOTE ON THE INDUCED VARIAllONS IN 
CHILLIES 

The crop improvement work done hitherto was by 
selection, and hybridisation in chillies. Success 
achieved in evolving improved varieties in other 
crop plants in recent years^, prompted the use of 
induced mutagenesis in the genetic improvement of 
chillies. Physical and chemical mutagens, namely, 
gamma rays, X-rays and ethyl methane siilphonate 


(FMS) were used on two local varieties ol chillies, 
mundii and satinr samba. 

Gamma irradiation was done using 2000 Curie 
<‘<>Co gamma cell. X-irradiation was done iromi 
Philips C. T. apparatus operated at 50 kV without 
filter at a distance of 4 cm from the source, the 
dose rate being 500 R per minute. The doses ol 
gamma rays and X-rays employed were 10 to 
60 kR with a stepwise interval of 10 kR. The seeds 
pre-.soaked in distilled water for 6 hours were 
treated with six dilferent concentrations of aqueous 
FMS (20 to 70 mM) for 4 hours. For each dose 
100 seeds were treated and M, population was 
ra*scd. In the pre.sent note a few of the morphologi¬ 
cal variations noticed in M^ in both the varieties arc 
described. 

The untreated seedlings of mundu show apical 
dominance and alternate phyllotaxy. One of the 
seedlings at 10 kR of X irradiated M, popiilalion, 
showed supression of apical dominance and 
branching at the early seedling stage while the 
other showed three cotyledonary leaves. One of 
the M| plants of mundu at 40 niM of EMS treat¬ 
ment showed the occurrence of aerial roots in the 
basal portions of the stems which were not 
observed in the control. The (lowers borne on the 
untreated plants have five petals. The number of 
stamens in the Howers are equal to those of petals. 
However, among the 65 plants, treated with 
gamma rays (30 kR) five showed variations in the 
number of petals and anthers ranging from 4 to 7. 

The untreated plants of sattur samba pos.scss 4™6 
primary branches on the niainslern. The mutant 
identified in 50 mM of F2MS treated plants 

exhibited uniculm with the supression of primary 
branches. In the six out of 59 M^ plants of sattur 
samba treated with 40 niM of BMS, some of the 
llowers had larger number of petals and with more 
than one ovary although the majority showed 
normal fiowers. The fruits developed from these 
abnormal (lowers showed variations in size. Rarely, 
on the same pedicel 1 or 2 extremely small fruits 
with vaF'ying size could be seen. The phenotypic 
changes noticed in the showed the cffccl: of 
mutagens on chillies. 

The writer is grateful to Dr. C. V. Govindaswamy, 
Dean, Dr. P. Chandrasekharan, Professor of Botany, 
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STUDIES ON STORAGE DISEASES OF FRUITS 
AND VEGETABLES 

IV. Contro! of Guava Fruit Rot Caused by 

Pestalotia psidii and CoUetotrichiim gloeosporioides 
with Aretan 

Aretan, an ethoxyethyl mercuric chloride (6% Hg) 
compound is cheaper than many fungicides and 
antibiotics which have been evaluated for checking 
Pestalotia psidii Pat. and CoUetotrichiim gloeo- 
sporioides Penz. rots of guava. It has given very 
promising results with a number of diseases caused 
by diverse pathogensi"'"^. The efficacy of this 
fungicide in checking these two rots of guava was 
evaluated and the results have been presented in 
this note. 

Preliminary in vitro study was carried out employ¬ 
ing food poison technique. When the organisms 
were grown on Asthana and Hawker’s medium 
‘A’ supplemented with this compound, it was noted 
that 1 and 50 ppm of the compound was sufficient 
to completely check the growth of P. psidii and 
C. gloeosporioides respectively. These effective 
concentrations of the compound were then evaluated 
for their efficacy in checking the two diseases on 
artificially infested guava fruits (variety 'Safeda'). 
Both pre- and post-inoculation treatments were 
given by dipping the fruits in effective concentra¬ 
tions of the compound for 2 minutes. The treated 
fruits were incubated for 8 days at 28° C in glass 
chambers. 

No sign of rotting was observed on the fruits 
treated with fungicide either before inoculation or 
after inoculation. Fruits infected with P. psidii and 
given pre-inoculation treatment became slightly soft 
but the softness could not be attributed to the 
activity of pathogen because its presence could not 
be detected in the fruits. As both the rots could 
be successfully checked by a low concentration of 
aretan, the compound may be recommended for 
the control of these diseases. 

Authors are grateful to Prof D. D. Pant, for 
providing laboratory facilities. 

Department of Botany, K. K. Khanna. 

University of Allahabad, S. Chandra. 

Allahabad 211 002, August 23, 1975. 
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EFFECTIVENESS OF KNOWN Sr GENES FOR 

SEEDLING RESISTANCE AGAINST INDIAN 
STEM RUST RACES IN WHEAT 
Wheat rusts pose a serious threat to wheat produc¬ 
tion in Indhi through the high yielding varieties 
programme, during the last decade. The problem 
has attracted particular attention with Kalyan Sona, 
one of the most important contributors to wheat 
revolution, developing susceptibility to all the three 
rusts. It is now realised that if the gains made in 
wheat production are to be consolidated, stabilisa¬ 
tion of production by breeding varieties, resistant 
to rusts is essential. A recognised way of achieving 
the objective of breeding durable resistance is the 
incorporation of diverse genes for resistance into a 
variety. Rational planning of an effective breeding 
programme in this direction requires : 

{a) Information on the effectiveness of known 
genes for resistance against rust races prevalent in 
India and {h) Identification of genes for resistance 
in parents to be used in the crossing programme. 
Since information available on both the points in 
the context of Indian rust flora is meagre, a 
programme of genetics of rust resistance is initiated 
at this Institute. Information on Sr genes, effective 
against Indian stem rust races is summarised in 
this report. 

From surveys of rust infection and analysis of 
samples, collected from different parts of the coun¬ 
try, race 21 (Singh, personal communication) of 
stem rust is found to be widely prevalent in India. 
For virulence, races 15, 15 C, 34 A, 42, 42 B and 
122 rank important, for the varieties under cultiva¬ 
tion in India. A logical strategy for breeding 
varieties that will give a rust free crop is to- 
incorporate genes, for resistance against the 7 races 
listed above. Perusal of the rust reaction pattern 
recorded in Table I indicates that combina¬ 
tion of genes Sr 5, Sr 6, Sr 8, Sr 9 h and Sr 11 will 
effectively meet this purpose. In fact it will 
provide a fair degree of overlap for resistant genes 
against an individual race. A combination of 
Sr 6 and Sr 9 h, for example, will provide two 
genes for resistance against races 11, 15 C, 21, 40' 
and 117 A. Rust sample analyses, during the 
last two years have shown that race 21 has con¬ 
stituted 50% of the collected samples in 1971-72 
and as much as 90% in 1972-73 (Singh, personal 
communication). The desirable combination of 
genes suggested in this report (i.e., Sr 5, 6, S, 9 b 
and 11) will provide 5 different genes for 
resistance against this most prevalent stem rust 
race. From studies on adult plant resistance, a 
similar view has been expressed^ that a combina¬ 
tion of Sr 11 and other genes may impart a fair 
degree of field tolerance. It is also seen that 
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among the known genes tested for resistance, the 
genes 1, Sri b, Sr 9 a, Sr 13, 14 and 5/* 16 are 

largely ineffective for races of stem rust important, 
at the moment, in India. 

Division of Genetics, N. K. Patra. 

Indian Agricultural Research R. N. Sawhney. 

Institute, ■ V. L. Chopra. 

New Delhi 110 012, 

India, July 29, 1975. . 
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LEAF SPOT OF PRUNUS CQRNUTA STEUD. 

INCITED BY POLYSTIGMA RUBRUM 
(PERS. EX. FR.) DC. 

A SEVERE red spot on the leaves of Primus cornuta 
Steud. was noticed at Khadrala (H.P) in June, 
1974. Primus cormita Steud. a deciduous species 
growing at elevation of 2,000 metres to 3,033 metres 
has a good potentiality as root stock for cherry, as 
grafts on it make vigorous growth as compared to 
those on Pr. cerasoides D. Don, which is already 
in use as rootstock for cherry. 

The infection occurred from April to May 
immediately after the new leaves formed. The 
characteristic symptom of the disease appeared asi 
yellow circular or irregular lesions on. lower 
surface of the leaf blade. In advanced stage, 
these lesions turned dark red and were scattered' 
over the entire leaf. The spots measuring 7 mm tO' 
9 mm in diameter were raised on the underside and' 
lowered on the upper surface of the leaf. The red- 
lesions surrounded by yellow margin consisted of 
numerous stromata. In the later stage of disease 
development, the infected leaves got dried and 
detachment of diseased spots took place leaving 
“shot hole”. The attack of disease restricted toi 
foliage only. 

Efforts to culture the causal agent on potato- 
dextrose agar were unsuccessful, since it happened' 
to be obligate parasite^f*. However, the pathogeni¬ 
city test was initiated by inoculating. the young 
leaves of Pr. cornuta with suspension of ascospores. 
The symptoms of the disease developed after 30 to 
45 days of inoculation. Inoculation through pycnio- 
spores could not induce the disease. The fungus has 
been identified as PoIystif>ma rubrum (Pers. ex. Fr.) 
DC. and the specimen deposited at CMI, Kew, 
Surrey, England, under IMI succession No. 185885. 

Polystigma rubrum, being widely distributed 
pathogen in several countries, is reported to attack 
a large number of stone fruit plants such as 
Almondi’-\ DamsoniS"is, Plumi-4-7-io.i2.i4a9^ 

Frunus domestlcaJ'^, Pr. spinosa^'^'^ Prune, Apricot® 


and Pr. insititia^. Besides, the fungus has 
reported earlier on Almond^® from India, but 
is no report on Pr. cornuta and hence this 
to be new host record for this country. . , 

Thanks are due to Dr. R. N. Singh, Head, 
sion of Horticulture and Fruit Technology ^ ^ 

Dr. S. P. Raychaudhuri, Head, Division of 
logy and Plant ,Pathology, I.A.R.I., New Del ^ 
for providing facilities and encouragement. 

Horticultural Research Station, R. D. Ram. 

Indian Agricultural Research S. S. RandH a 
Institute, 

Amartara Cottage, 

Simla-4, September 4, 1975. 
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A NEW LEAF BLIGHT OF INDIA RUBB12K 
CAUSED BY PHOMA GLOMERATA rCORr>A> 
WR. and HOCHAPF in INDIA 

A DISTINCTIVE leaf blight of India rubber Cl'ic-us 
elastica Roxb.) was noted in the late wintci- of 
1971 in New Delhi. Both the surfaces of afTcctetJ 
leaves (young and old) bore necrotic, iri-ogviiVir 
spots, measuring several cm in diameter, . * j 
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covering almost half the leaf blade (Fig. 1). The 
light brown to brownish-black, shrunken and thin, 
necrotic lesions showed in sharp contrast to the 
green portion of the leaf. Numerous gray-black 
fruiting bodies of the fungus were visible in the 
lesions on both the surfaces of the older leaves. 
Under stereobinocular microscope, a number of jet 
black sLibepidermal fruiting bodies (pycnidia) with 
pinkish ooze scattered all over the infected areas 
were clearly visible. 



Fig. 1. Stages in the development of leaf blight 
disease of India rubber. 

Repeated isolations of the fungus on Potato' 
Dextrose Agar (PDA) confirmed the association of 
PhoNui glonierata (Corda) Wr. and Hochapf. with 
the lesions. The fungus is known to cause a blight 
of grapevine and its blossoms and also as a secondary 
invader causing rot of tomato, potato, c'tc'^’-. 


The pathogenicity of the fungus (a ten-day old 
culture) was tested on three year old, potted plants 
by spray method. First symptoms were observed 
48 hours after spraying on the leaves. However, 
no infection was observed on petioles and stem. 
Reisolations from all the infected tissues on PDA 
repeatedly yielded P. i^lomcrata. 

T’he occurrence of Phoma f;!omcrata (Corda) Wr. 

and Hochapf. appears to be a new report for India 
and India rubber as its host. The fungus culture 
(Accession No. 1730) has been deposited with the 
Type Culture Collection of the Division of 

Mycology and Plant Pathology, Indian Agricultural 
Research Institute, New Delhi. 

The authors are grateful to Dr. S. P. Ray- 

chaudhuri, for his keen interest and encourage¬ 
ment. Thanks are also due to Dr. .1. N. Kapoor, 
Mycologist, for his help in identification of the 
fungus. 
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September 18, 1975. 
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WALTAIR 


The Silver Jubilee Celebrations of the Depart¬ 
ment of Pharmacy, Andhra University, will be held 
during the last week of April, 1976. A Seminar 
on Recent Advances in the Chemistry and Pharma¬ 


cology of Indian Plant Drugs will be held in this 
connection. Further particulars may be obtained 
from Prof. E. Venkata Rao, Department of Pharma¬ 
ceutical Sciences, Andhra University, Waltair. 






72 


Letters to the Editor 


r Current 
L Science 


among the known genes tested for resistance, the' 
genes Sr 1, Sr 1 b, Sr 9 a, Sr 13, Sr 14 and Sr 16 are- 
largely ineffective for races of stem rust important, 
at the moment, in India. 
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Institute, V. L. Chopra. 

New Delhi 110 012, 

India, July 29, 1975. , 
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LEAF SPOT OF PRUNUS CORNUTA STEUD* 
INCITED BY POLYSTIGMA RUBRUM 
(PERS. EX. FR.) DC. 

A SEVERE red spot on the leaves of Prunus cornuta 
Steud. was noticed at Khadrala (H.P) in June, 
1974. Prunus cornuta Steud. a deciduous species 
growing at elevation of 2,000 metres to 3,033 metres 
has a good potentiality as root stock for cherry, as 
grafts on it make vigorous growth as compared to 
those on Pr. cerasoldes D. Don. which is already 
in use as rootstock for cherry. 

The infection occurred from April to May 
immediately after the new leaves formed. The 
characteristic symptom of the disease appeared as 
yellow circular or irregular lesions on lower 
surface of the leaf blade. In advanced stage, 
these lesions turned dark red and were scattered' 
over the entire leaf. The spots measuring 7 mm to 
9 mm in diameter were raised on the underside and 
lowered on the upper surface of the leaf. The red 
lesions surrounded by yellow margin consisted of 
numerous stromata. In the later stage of disease 
development, the infected leaves got dried and 
detachment of diseased spots took place leaving 
“shot hole”. The attack of disease restricted to 
foliage only. 

Efforts to culture the causal agent on potato- 
dextrose agar were unsuccessful, since it happened' 
to be obligate parasiteHowever, the pathogeni¬ 
city test was initiated by inoculating. the young 
leaves of Pr. cornuta with suspension of ascospores. 
The symptoms of the disease developed after 30 to 
45 days of inoculation. Inoculation through pycnio- 
spores could not induce the disease. The fungus has 
been identified as Polystl^ma ruhruin (Pers. ex. Fr.) 
DC. and the specimen deposited at CMI, Kew, 
Surrey, England, under IMI succession No. 185885. 

Poly stigma rubrum, being widely distributed 
pathogen in several countries, is reported to attack 
a large number of stone fruit plants such as 
Almondi'-\ Damsoni^-is^ Plum 1 - 4 . 7 - 10 . 12 . 14 . 19 ^ 
Vrunus domesticaJ-'^, Pr. spinosa^^'^'^ Prune, Apricot® 


and Pr. insititia^. Besides, the fungus has been 
reported earlier on Almond^’* from India, but there 
is no report on Pr. cornuta and hence this appears 
to be new host record for this country. 

Thanks are due to Dr. R. N. Singh, Head, Divi- 
sio-n of Horticulture and Fruit Technology and to 
Dr. S. P. Raychaudhuri, Head, Division of Myco¬ 
logy and Plant ^Pathology, I.A.R.I., New Delhi-12, 
for providing facilities and encouragement. 

Horticultural Research Station, R. D. Ram. 

Indian Agricultural Research S. S. Randhawa. 
Institute, 

Amartara Cottage, 

Simla-4, September 4, 1975. 
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A NEW LEAF BLIGHT OF INDIA RUBBER 
CAUSED BY PHOMA GLOMERATA (CORDA) 
WR. and HOCHAPF in INDIA 

A DISTINCTIVE leaf blight of India rubber (Fictts 
eJastica Roxb.) was noted in the late winter of ' 
1971 in New Delhi. Both the surfaces of affected; 
leaves (young and old) bore necrotic, irregular: 
spots, measuring several cm in diameter, and: 
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covering almost half the leaf blade (Fig. 1). The 
light brown to brownish-black, shrunken and thin, 
necrotic lesions showed in sharp contrast to the 
green portion of the leaf. Numerous gray-black 
fruiting bodies of the fungus were visible in the 
lesions on both the surfaces of the older leaves. 
Under stereobinocular microscope, a number of jet 
black subepidermal fruiting bodies (pycnidia) with 
pinkish ooze scattered all over the infected areas 
were clearly visible. 



Repeated isolations of the fungus on Potato- 
IDextrose Agar (PDA) confirmed the association of 
Phoma ,uIonierafa (Corda) Wr. and Hochapf. with 
the lesions. The fungus is known to cause a blight 
of grapevine and its blossoms and also as a secondary 
invader causing rot of tomato, potato, etc'^ -. 


The pathogenicity of the fungus (a ten-day old 
culture) was tested on three year old, potted plants 
by spray method. First symptoms were observed 
48 hours after spraying on the leaves. However, 
no infection was observed on petioles and stem. 
Reisolations from all the infected tissues on PDA 
repeatedly yielded P. ^lonierata. 

The occurrence of Phoma glomerata (Corda) Wr. 

and Hochapf. appears to be a new report for India 
and India rubber as its host. The fungus culture 
(Accession No. 1730) has been deposited with the 
Type Culture Collection of the Division of 

Mycology and Plant Pathology, Indian Agricultural 
Research Institute, New Delhi. 

The authors are grateful to Dr. S. P. Ray- 

chaiidhuri, for his keen interest and encourage¬ 
ment. Thanks are also due to Dr. J. N. Kapoor, 
Mycologist, for his help in identification of the 
fungus. 
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Plant Pathology, 

Indian Agricultural Research 
Institute, New Delhi 110 012, 

September 18, 1975. 
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The Silver Jubilee Celebrations of the Depart¬ 
ment of Pharmacy, Andhra University, will be held 
during the last week of April, 1976. A Seminar 
on Recent Advances in the Chemistry and Pharma¬ 


cology of Indian Plant Drugs will be held in this 
connection. Further particulars may be obtained 
from Prof. E. Venkata Rao, Department of Pharma¬ 
ceutical Sciences, Andhra University, Waltair. 
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A First Report of Curvularia brachyspora Boedijn 
Inciting Leaf-Spot Disease of Rose 
During a survey for diseases caused by genus 
Curvularia several rose plants growing in the garden 
of Horticulture Department, Agriculture College, 
Poona, were found to be severely affected by leaf- 
spot disease. A critical microscopic observation 
revealed that it was due to Curvularia sp. The 

symptoms were on leaves only. There were 
irregular light black spots from margin to midrib. 
The spots increased in size, affected leaflets turned 
yellow, then started withering and in some cases 
finally’shed off after drying. Isolations from such 
affected leaf-spots yielded a species of Curvularia. 
In artificial inoculation tests, the fungus was found 
to be pathogenic. Host range studies showed that 
the fungus was pathogenic on Bajra, Sorghum 
cultivars, CSH-1, CSH-2 and Swama, Paddy, Sugar¬ 
cane, blue panic (Panicum antidotale Retz.) Marverl 
93 {Dichanihium caricosum A. Genus.), thin napier 
(Pennisetum-polystachyon Schult.), Grape, Soybean, 
Cotton (Gossypium abroreum L.), Ginger, Gladio¬ 
lus, Pinus (Pinus pumula Regel), Screw pine and 
Cymodon dactylon Pers., out of thirty three hosts 
tested besides its own host. 

The description and measurements of the test 
fungus very nearly resemble those of Curvularia 
brachyspora given by Ellisi whose measurements 
of conidia were 19-26 (22) m X 10-14 (12) and 
hence the fungus was identified as Curvularia 
brachyspora Boedijn. The leaf-spot disease of rose 
incited by Cwvularia brachyspora Boedijn has been 
reported for the first time in India. ^ . 

Plant Pathology Department, S. S. Kore. 

Marathwada Agricultural University, V. P. Bhide 
Parbhani, July 28, 1975. 
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Rare Occurrence of Amphiprwn percula (Lacepede) 
Eggs in the Gut Contents of Ambassis commersonl 
(Cuvier) 

Observations on the food and feeding habits of 
■Ambassis spp. are very limited^’^. During our study 
on the feeding habits of A. commersonl, the stomach 
contents proved that this species is a plankton! 


feeder, feeding mainly on mysids of prawn, adults 
of Acetes indicus, copepods and rarely on diatoms. 
However, in 2 specimens out of 15 captured 
(45*0-57'0mm Std. length) during January 1975, 
the stomachs were filled with 200 and 290 eggs of 
Amphiprion percula. These eggs were identified by 
their elongated shape with an average length of 
2 • 2 mm, a narrow perivitelline space and one big 
and a number of smaller oil globules^. Partly 
spawned A. percula were also- obtained in large 
numbers in cast-net catches in the Vellar river 
mouth coinciding with the occurrence of eggs. 

A. percula is a pelagic fish with demersal eggs 
and A. commersoni is a plankton feeder and it 
was therefore puzzling to find the eggs of A. percula 
in the stomach of A. commersoni. A Similar 
instance of A. gymnocephalus feeding on mullet eggs 
has been reported from Chilka lakei. May be 
that A. commersoni descended to the bottom for 
feeding as instances of a pelagic fish feeding on 
bottom organisms are not rare^*. Problems of 
distinguishing between generalized and selective 
feeding are considerable^. It is difficult to decide 
in this instance between selective and indiscriminate 
feeding. ; 

We are thankful to Dr. R. Natarajan, Director, 
Centre of Advanced Study in Marine Biology, for 
encouragement. One of us (K.V.) grateful to the 
U.G.C., for the award, of a Junior Research 
Fellowship. 

Centre 1 of Advanced K. Venkataramanujam. 

Study in Marine K. Ramamoorthl 

Biology, Joseph Xavier Rodrigo. 

Annamalai University, 

Porto Novo 608 502, 

Tamil Nadu, India, August 18, 1975. 
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Flower Biid Rot of Marigold (Tagetes erecta L.) 

Caused by Aitermria dianthi Stevens and Mali in 

West Bangui 

There are a few Alternaria species occurring on 
various parts of the marigold plant (Tagetes 
erecta L.). The two reported Alternaria species 
pathogenic to marigold, in. India are A. Zinnae 
Papei and A. tagetica Shome and Mustafee^. Both 
the species cause blighting of leaves and flowers. 
The infections of A. tagetica, have further been 
reported tO' be systemic-^. Recently, a dry rot of 
developing flower buds of marigold (var. Sutton’s 
Climax, F^, hybrid mix.) has been seen to be 
caused by Alternaria dianthi Stevens and Hall. 

Infections were obtained during the months 
January to March, 1975. Young, flower buds 
showed dry rotting with characteristic brown, 
scorched, necroting discolouration of the sepals and 
peduncle. The ray and disc florets were also 
infected and turned brown. At later stages the 
buds were shrivelled, turned deep brown to black 
and dried up. Symptoms were less prominent on 
more matured buds, which however, failed to open, 
and there was hardly any infection on the flowers 
already in bloom. A few deep brown, necrotic 
spots developed on the older leaves towards their 
margin, and tips and were confluent. The symptoms 
were, however, more prominent on the floral parts. 
The fungus brought into pure culture from single 
spores proved tO' be pathogenic to the leaves and 
buds of marigold, on spray inoculation, by 
conidia. 

Colonies of the fungus on PDA were dark olive- 
brown with moderate development of air mycelium 
of paler colour. The conidiophores were straight 
to curved, septate, pale brown, iipto 112^ long and 
5-8 M broad, Conidia, formed in short chains of 
2-4, were straight to slightly curved, conical toi 
obclavate or elliptic, olivaceous brown, darker when 
old, measuring 13*5-64 X 8*5-22/^, with a maxi¬ 
mum of 10 transverse and 6 longitudinal septa ; 
Beak not very prominent, short, often swollen at 
the tip, concolouroiis with the main body of 
conidium. 

On the basis of its salient characteristics as com¬ 
pared tO' the type descriptions of the species^-a^ the 
fungus was identified as Alternaria dianthi Stevens 
and Hall. The species is widely different in. its 
conidial characters including size measurements from 
the other two species of Alternaria I'eported from' 
India as pathogenic to marigold. Alternaria dianthi 
though generally is restricted to the members of 
caryophyllaceae, can also infect other hosts^. This 
is the first record of its occurrence on marigold 
{Tagetes erecta L.) in India. The culture is 


deposited with the Indian Type culture collection sit 
lARI, New Delhi, under ac. No. 1982. 

Department of Plant Pathology, N. Mondal. 

Bidhan Chandra S. Cuaudiujiu, 

Krishi Viswavidyalaya, 

Kalyani, 

West Bengal, August 18, 1975. 
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Additional Hosts for Pseudomonas sohiuacearum Smith 

Psciidotnonas solamiccarmn, the incitant of hitc- 
terial wilt cli.scasc, attacks an extivmcly wide range of 
host plants belonging to diflerent families• During 
the course of a study for natural occurrence of 
this disease on difl'erent hosts, three weed plants, viz., 
Phyllantliiis niriiri L. (Euphorb’accac), Cleoine 
inonophylla h. (Capparidaceae), and Acanthospertna 
hispidinn L. (Acanthaceac) wci’c noticed showing 
wilt symptoms in wilt sick plots of tomato and 
brinjal at Hcssaraglnilta. Examination of the root 
and stem cuttings of the infected plants icvealcd 
typical bacterial streaming from the cut ends. The 
pathogen was isolated on Triphenyl tetrazoliiim 
chloride agar medium” and the pathogenicity was 
confirmed on the lespective host plants by stem 
inoculation-^ with 48 hour old culture of the 
isolates. These were also patliogcuic on lonuito 
(var. Pusa Ruby) and brinjal (var. Pusa. Purple 
Long). The disease symptoms appeared laic 
(20-25 days) in all the three wectl hosts comparctl 
to tomato and brinjal (7-10 days). Uiuler natural 
conditions, of infection, wilt incidence was nioic on 
P. niritri and C. monopliylla than on A. hispidiini. 
Further, P. niniri was also found as a symptomlcss 
carrier of the pathogen. 

Out of the three weed hosts, P. nlruri has been 
reported earlier as a host under natural conditions** 
and our findings arc in conformity with (his report. 
The other two weeds, C. monophylla and A. hispidum 
are new additions to the host range of Pseudomonas 
solanacearutn. 

The authors are grateful to Dr. G. S. Randhawa, 
Director, for his interest and encouragement. 
Thanks are also due to Dr. D. Leela of Plant 
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Physiology Division, for help in the identification 
of the weeds. i 

Indian Institute of 

Horticultural Research, H. S. Som. 

Bangalore, August 21, 1975. 
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Occurrence of Bajara Mosaic in U.P. (India), with 
Myzus persicae Sulz. as an Additional Vector 
In July, 1973, a mosaic disease (incidence of 
3-6%) has been observed on Bajara {Pennisetum 
typiioides (Burm. f.) Stapf. and C. E. Hubb] near 
Faizabad (U.P., India). The infected plants were 
stunted, with the leaves showing severe mosaic con¬ 
sisting of broken,. chlorotic streaks of varying 
sizes. 

The disease was sap transmissible to Cynodon 
dactylon L., Dactyloctenium aegyptiacum Willd., 
Eleiisine coracana L., Panicuni miliaceum L., 
Paspalum scrobiculatum L., Setaria italica (L.) 
Beauv., Oryza sativa L. var, IR—8, and Zea mays L. 
But attempts to infect Arundo donax L., Triticum 
aestiviim L., Hordeiim viilgare L., Saccliarum 
officinarum L. var. B.O. 14., CO. 740, Nicotiana 
tabacum L., and Phase ol us vulgaris L. were 
unsuccessful. 

The virus showed dilution end point in 
between 1 : 500—1 : 1000, and a thermal inactiva¬ 
tion point in between 55-60° C (when heated for 
10 minutes). Longevity 'in vitro' varied from 
12-16 hours at room temperature (30±1°C). 

The virus was transmitted in a stylet-borne 
manner from artificially infected maize to maize by 
the aphid Rhopalosiphiim maidis Fitch, up to 40% 
and by Myzus persicae Sulz. up to 30%. However, 
Aphis craccivora Koch, could not transmit this 
virus. I 1 

On the basis of symptomatology, host range, physi¬ 
cal properties and aphid vectors, the virus has been 
identified as Bajara Mosaic Virus repotted by Seth 


et al.^. Myzus persicae Sulz. has now been shown 
to be an additional vector. 

The author is thankful to Dr. R. S. Tiwari, 
Principal, K. S. Saket, Post-Graduate College, 
Faizabad (U.P.), for providing the necessary 
facilities during the present investigation. 

Department of Botany, Chaudhary A. K. Singh. 
K.S. Saket Post-Graduate College, 

Faizabad (U.P.), August 27, 1975. 


1 . Seth, M. L., Ray Chaudhuri, S. P. and Singh, 
D. V., Indian J. Agric. Sci, 1972, 42, 322. 


A New Post-Harvest Disease of Pomegranate in India 

During the survey of different fruit markets of 
Rajasthan, large number of pomegranate fruits were 
found to be rotting due to Alternaria solani ia 
November, 1974. It was observed that this fungus, 
causes considerable damage during storage and 
transit. Generally the infection was common ia 
cracked fruits. The symptom of the fruit rot was 
characterised by the development of light-browa 
spots, which gradually changed to dull-brown. Later 
on, due to severe infection, the fruits became pulpy. 
The grains of the infected fruits became greenish and! 
eventually turned dark due to sporulation of the* 
fungus. Rotten fruits emitted fermented odour. 

Pathogenicity of the organism was confirmed by 
inoculating the fruits by Granger and Horne’s 
method and also by spraying the conidial suspen¬ 
sion of the organism over the injured and 
uninjured fruits. Only injured fruits developed 
typical symptoms. Reisolations made from artifi¬ 
cially infected fruits yielded pure cultures of 
Alternaria solani. This fungus disease of pomegra¬ 
nate has not been reported in literature so far. 

The senior author is grateful to C.S.I.R., New 
Delhi, for the award of Post Doctoral Fellowship 
and to Prof. H. C. Ary a, Head, Department of 
Botany, for providing laboratory facilities. 

Mycology and Plant Pathology N. L. Vyas. 

Laboratory, K. S. Panwar. 

Department of Botany, 

University of Jodhpur, 

Jodhpur, (India), September 1, 1975. 
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REVIEWS AND NOTICES OF BOOKS 


Green’s Functions for Solid State Physicists. 

By S. Doniach and E. H. Sondheiner. (W. A. 

Benjamin, Inc., Reading, Mass.), 1974. Pp. 

xix -f 266. Price $ 19.00. 

For nearly fifteen years by now, Messrs. Benjamin, 
Inc., have been bringing out a number of lecture 
notes and reprints in a series entitled ‘Frontiers 
in Physics’ under the General Editorship of David 
Pines. The books are intended to be topical and 
expected to summarize the present status of rapidly 
developing fields and make the lecture notes avail¬ 
able to a wider audience and the volumes have- 
been, in general, found useful by the physics com¬ 
munity. The present book is the 44th, based on a 
lecture course by S. Doniach. 

This book, authors hope, 'will appeal to beginning 
graduate students in theoretical solid state physics 
as a first introduction to more comprehensive or 
more specialized texts and also to experimentalists 
who would like a quick, if impressionistic view of 
the subject. A basic knowledge of solid state 
physics and quantum mechanics at undergraduate 
honours or first year graduate level is assumed’. 

The hope is not fully realized. As an introduc¬ 
tion to the subject for self-study, for initiated, 
the book appears to be rather heavy reading. The 
book would be useful as a supplement to lectures, 
though not qualifying as a text book. Several 
topics -of interest are dealt with and the power of 
the Green’s function method for tackling many 
body problem is brought out. The link with experi¬ 
ment is very trenuous and limited to a few graphs 
here and there which do not add much to the 
understanding of the subject matter. Perhaps the 
book has lost the informal character of a lecture 
notes but not replaced by other aids to get a quick 
over-view of the subject, its use and limitations. It 
would be very useful if such books have a suitable 
introduction, not necessarily by the authors, but 
perhaps by the general editor, who can in a short 
account, preferably by pictorial, tabular or tree 
form, bring out the place of the topic in the over¬ 
all scheme of things, thereby adding perspective. In, 
a lecture this is easily supplied by the lecturer 
through questions and discussions but generally lost 
in. cold print. 

The book has a useful bibliography and a read¬ 
able historical note on George Green though one 
wonders if George Green were to come alive, he 


would find the contents of this book understandable 
without further aid ! G. Survan, 


Petroleum and Global Tectonics. .Edited by 

Alfred G. Fischer and Sheldon Judson, (Princeton 

University Press), 1975. Pp. 322. $ 16.50. 

This volume contains a collection of nine papers 
presented by eminent geologists, geophysicists and 
geochemists at a conference held in honour of 
Prof. Hollis Hedberg at Princeton University. The 
role of tectonic features in the generation andl 
accumulation of petroleum has long been known^ 
but these ideas were derived mostly from the general 
tectonic studies of the earth’s continental masses. 
In recent years, the geological and geophysical 
studies of the sea Boor, which constitutes two-thirdvSi 
of the total global area, have radically altered ouP 
ideas of the tectonic features of the entire earth. 
It is therefore both timely and appropriate that the 
generatio-n, accumulation and distribution of 
petroleum in relation to global tectonics (in particular 
Plate Tectonics) were considered and reviewed by 
several authorities in a conference, and the proceed¬ 
ings made available so that the large body of earth 
scientists could share this knowledge. 

The first paper on “Over-view of Plate ’rectonics” 
by Edward C. Bullard furnishes a masterly, 
succinct account of the present status of knowlcdgo 
concerning plate tectonics, and points out generally 
the relation between petroleum and plate tectonics. 

There are two papers, in a way supplementing 
each other, on the varied aspects of sedimentary 
basins. In his paper on “the Origin and Growth 
of Basins” Alfred G. Fisher stresses the dilferent 
mechanisms that explain the development of various 
types of sedimentary basins and concludes that plate 
tectonics and other geological insights provide a 
variety of plausible mechanisms which trigger each 
other and interact, sO' that no basin can be regarded 
as due to any one cause alone. Joseph R. Ciirray 
dealing with “Marine sediments, Geosynclincs and 
Orogeny” offers a classification of geosynclincs based! 
on the present sedimentation patterns related to- 
plate tectonics- Of particular interest to peitrolcum 
geologists in India is a diagrammatic depiction, ho 
has presented regarding the scraping of sediments 
from the Bengal Fan on the subducting Tndo- 
Australian plate, and the anticlinal structure of 
the Andaman Islands. 
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Two papers, one by David Kinsman entitled-..-tiiinking on further exploration. The Editors have 
“Rift Valley Basins and Sedimentary History of done a good job in compiling the papers and 

Trailing Continental Margins”, and the other by' giving a short introductory para on each of them 

James D. Lowell and his collaborators on “Petroleum to help the readers in following these valuable con- 

and Plate Tectonics of the Red Sea”, demonstrate tributions. The printing and get-up of the book is 

the close relationship between plate tectonics and the excellent. M. B. R. Rao. 

control on the occurrence of petroleum. 


Two papers deal with geothermal aspects : W. Jason 
Morgan on “Heat Flow and Vertical Movements of 
the Crust” and H. Douglas Klemme on “Geothermal 
Gradients, Heat Flow and Hydrocarbon Recovery” 
deal comprehensively with the dissipation of the heat 
generated in the interior of the earth, and the geo¬ 
logical work that the heat transfer accomplishes. 
It has been pointed out that the basins with relatively 
high heat flow—such as the mobile continental 
margins^—offer optimal conditions for the generation, 
migration and accumulation of petroleum. 

James Gordon Erdman in his paper on “Geo¬ 
chemical Formation of Petroleum” reviews the 
general processes by which organic fractions of the 
seediments are transformed by inorganic processes 
into hydrocarbons. He points out that in inter¬ 
continental areas lie the best remaining prospects for 
discovery of petroleum deposits. 

Finally, J. D. Moor in his paper on “Distribution 
and Geological Character of Giant Oil Fields” 
presents the results of a very interesting statistical 
study of the data on 198 giant oil fields (i.e., fields, 
expected to yield more than 500 million barrels of 
oil) which constitute a little over two-thirds of the 
world’s known reserves. His findings are (1) that 
more giant fields were found in the last decade than 
in any of the previous ten-year periods, (2) the Ter- 
tiary-Mesozoic formations have yielded the most 
prolific producers, and (3) anticlinal structures 
furnish the most efficient types of trapping 
mechanism. His prognostication is that the 
potential oil yet to be found in the world may be 
estimated at 800-900 billion barrels. Assuming that 
75% of this quantity will be found in giant fields, 
he surmises some 200-300 giants remain yet to 
be found in the world—a welcome hope indeed 
which will cheer up all exploration geologists and 
geophysicists and the oil industry men. 

Each paper is amply illustrated and the book as- 
a whole is a valuable treatise adding to the litera¬ 
ture not only on petroleum geology but also on 
plate tectonics. It is remarkable that the revolu¬ 
tionary ideas regarding plate tectonics, based on 
large scale studies of the ocean floor, find support 
from the large volume of details gathered during 
petroleum exploration, and that the plate 
tectonics theory in turn has influenced current 


Practical Plant Pathology (Revised Edition). 

By M. N. Kamat. (Prakash Publishing House, 

Poona-2), 1971. Pp. 1-117. Price Rs. 13. 

This is a second edition after the publication of 
the first edition in 1953 on practical Plant Pathology. 
After brief prefaces to the two editions and short 
life sketches of such great Pathologists as Anton 
deBary, Juleus Kuhn, Robert Koch and Louis 
Pasteur, they are followed by a series of disease 
causing Fungi from 'Phycomycetes, Ascomycetes, 
Basidiomycetes, Fungi Imperfecti and Schizo- 
mycetes. The several plant diseases affecting the 
well-known crops of India are described in a detailed 
manner with suitable line drawings or photographs 
and these are in the form of Exercises. The 
different aspects of Plant Pathology are dealt with, 
and in almost every case information is provided 
on symptamology, etiology, life cycle and control. 
Suitable references are cited under each exercise for 
additional information. The entire approach has 
been to serve as a practical guide to students who 
study plant pathology. A book of this nature will 
be particularly useful in agricultural universities 
and others interested in plant pathology. 

K. SUBRAMANYAM. 


ANNOUNCEMENTS 
Indian Notional Science Academy, New Delhi 

At the Annual General Meeting of the Academy 
held on Friday, the 10th October 1975, Dr. B. P. 
Pal, FRS, was re-elected as the President. The 
other officers re-elected for the ensuing year were : 
Vice-Presidents : Dr. K. Venkataraman, Natioal 
Chemical Laboratory, Poona, and Prof. M. R. N. 
Prasad, Head, Department of Zoology, University 
of Delhi ; Treasurer ; Dr. A. R. Verma, Director, 
National Physical Laboratory, New Delhi; Foreign 
Secretary : Dr. B. D. Nagchaudhuri. Vice-Chancellor, 
Jawaharlal Nehru University, New Delhi ; Secretaries : 
Dr. A. B. Joshi, Director, Indian Agricultural 
Research Institute, New Delhi and Prof. A. N. 
Mitra, Professor of Physics, University of Delhi; 
Editors of Publications: Professor L. S. Kothari, 
Professor and Head of the Depa,rtment of Physics, 
University of Delhi, and Prof. K. N. Saxena, 
Professor of Zoology, University of Delhi, Delhi. 
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The other members of Council elected were; 
Prof. B. K. Bachhawat, Christian Medical College, 
Vellore; Dr. V. G. Bhide, National Physical 
Laboratory, New Delhi; Prof. A. Bose andl 
Prof. P. C. Datta, from Indian Association for the 
Cultivation of Science, Calcutta; Prof. D. Lai, 
Director, Physical Research Laboratory, Ahmeda- 
bad; Dr. Nityanand, Director, Central Drug Research 
Institute, Lucknow; Dr. N. Parthasarathy, 
16, Satyanarayana Avenue, Boat Club Road, Madras; 
Dr. K. G, Ramanathan, Tata Institute of Funda¬ 
mental Research, Bombay; Dr. R. Ramanna, Direc¬ 
tor, Bhabha Atomic Research Centre, Bombay; 
Dr. S. Ramaseshan, National Aeronautical Labora¬ 
tory, Bangalore, Dr. C. S. Ramaswamy, Director, 
Structural Engineering Research Centre, Madras; 
Prof, C. N. R. Rao, Dean of Research and' Develop¬ 
ment, Indian Institute of Technology, Kanpur; 
Prof. Ajit Kumar Saha, Presidency College, Calcutta; 
Prof. A. K. Sharma, University of Calcutta, 
Calcutta; Dr. S. N. Sarkar, Indian School of Mines, 
Dhanbad ; Dr. A. Sreenivasan, Tata Memorial 
Centre, Bombay; Dr. K. Siindaram, Director, Bio¬ 
medical Group, Bhabha Atomic Research Centre, 
Bombay; Dr. M. V. K. Udupa, Director, Central 
Electrochemical Research Institute, Karaikudi; 

Dr. D. S. Kothari, Immediate Past President, A-3 
Chatra Marg, Delhi; Prof. R. N. Tandon, President, 
National Academy of Sciences, India, Allahabad; 
Dr. N. N. Das Gupta, 44, Hazara Road, Calcutta; 
Dr. A Ramachandran, Secretary to the Government 
of India, Department of Science and Technology, 
New Delhi. 

Fellows Elected : 

Prof. U. Aswathanarayana, University of Saugor, 
Sagar, M.P., Prof. K. S. Bhargava, Gorakhpur 

University, Gorakhpur ; Prof. P. K. Bhattacharyya, 
Indian Institute of Science, Bangalore; Dr. P. K. 
Iyengar, Bhabha Atoniic Research Centre, Bombay; 
Dr. S. S. Joshi, Cl BA Research Centre, Bombay; 
Prof. G. K. Manna, Kalyani University, 

Kalyani; Dr. N. K. Notani, Bhabha Atomic Research. 
Centre, Bombay; Dr. 1. C. Pande, Punjab Univer¬ 
sity, Chandigarh ; Prof. K. R. Parthasarathy, 
University of Bombay, Bombay; Prof, G. S. Sanyal, 
Indian Institute of Technology, Kharagpur; 

Prof. M. V. C. Sastri, Indian Institute of Technology, 
Madras; Prof. M. M. Sharma, University of Bombay, 
Bombay; Prof. B, V. Sreekan^an, Tata Institute of 
Fundamental Research, Bombay; Dr. S. Srirama- 
chari, Safdarjang Hospital, New Delhi; Prof. S. K. 
Trehan, Punjab University, Chandigarh, 


Foreign Fellows Elected : 

Prof. John Bardeen (USA), Prof. Alfven Hannes 
Glof Gosta (Sweden), Prof. Robert Hanbury Brown 
(Australia), Dr. Jacques Lucien (France), 
Prof. Rudolf Mbssbauer (France), Prof. Ralph 
Riley (Cambridge). 

‘Science Academy Medals for Young Scientists’ 
were awarded to the following : 

Dr. S. K. Kataria, BARC, Bombay; Dr. J. 
Lakshmana Rao, S. V. University, Tirupati; Dr. K. S. 
Dhindsa, Director, Haryana Agricultural Univer- 
s'ty, Hissar; Dr. M. L. Munjal, Indian. Institute of 
Science, Bangalore; Dr. Shamsuddin, B.H.U., Varanasi; 
S. Krishnaswami, Physical Research Laboratory, 
Ahmedabad; Dr. Naresh Kochhar, Chandigarh; 
Dr. N. C. Bhattacharya, Panjab University, 
Chandigarh; Dr. A. S. Khalatkar, Nagpur Univer¬ 
sity, Nagpur, Dr. S. C. Lakhotia, Ahmedabad,, 
Dr. A. A. Nagroo, Maiilana Azad Medical College, 
New Delhi; Dr. Manju, Ray, Jadavpur University; 
Calcutta. 

Prof. K. S. Krishnan Memorial Lectureship 
(1975) was awarded to Dr. A. P. Mitra and Prof. 
Biresh Chandra Guha Memorial Lectureship to 
Prof. Jagannath Ganguly. 


Award o£ Research Degrees 

University of Saugar, Sagar, has awarded the 
Ph.D. degree in Zoology to Shri Devendra Nath 
Saksena. 

Mahatma Phule Krishi Vidyapeeth has awarded the 
D.Sc. degree to Prof. M. N. Kamat, President, 
Mycological Society of India, and Head, Depart¬ 
ment of Mycology and Plant Pathology, Maha¬ 
rashtra Association for the Cultivation of Science, 
Poona-4. 

Berhampur University, Berhampur, has awarded 
the Ph D. degree in Chemistry tO' Shri Prakash 
Chandra Patnaik ; and Ph.D. degree in Mathematics 
to Shri Tarini Charan Pand. 

Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Mathematics to Shri Vasudev 
Shridhar Shetiya, Shri S. B. Chikkodimath, Shri Vithal 
Narayanrao, Bhave. 

Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Physics to Shri G. C. Chikkiir. 

Karnatak University, Dharwar, has awarded the 
Ph D. degree in Chemistry to Shri Raghavendra 
Jeevanrao Deshpande, Shri V. V. Kanabur. 

Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Agriculture to Shri H. S. M. 
Channabasaiah, Shri Tippannavar Mallappa Basappa. 
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COMi^LEXES OE Cu(I) AND Znitl) WITH SOME N-ARYL, N ■-2-(5.HALO-PYRlDyL) THiOUREAS 

B. C. KASHYAP, SAMIR K. BANERJI and A. D. TANEJA 
Birla Imtitiite of Technology and Science, Pilani (Rajasthan), 333 031 


l/IETAL complexes of the substituted thioureas 
having a heterocyclic group as one of the 
substituents have been studied by many workers’-'-*. 
In these complexes pyridyl nitrogen and thiocar- 
bonyl sulfur act as donor atoms, giving rise to a 
stable six membered chelate ring. The present 
paper reports the stifdies made on the complexes; 
of Cu (I) and Zn (IT) with some N-aryl, N'-2-(5- 
halo-pyridyl) thioureas. 

The following are the substituted thioureas that 
were chosen : 


(0 

N-phenyl, 

(PCT), 

N'-2« (5-chloro-pyridyl) 

thiourea 

(«■) 

N-phenyl, 

(PBT), 

N'-2- (5-bromo-pyridy 1) 

thiourea 

(in) 

N-phenyl, 

(PIT), 

N'-2- (5-iodo-pyridyl) 

thiourea 

(iv) 

N-o-tolyl, 

(TCT), 

N'-2- (5-chloro-pyridyl) 

thiourea 

(V) 

N-o-tolyl, N'-2- (5-bromo-pyridyl) 
(TBT), and 

thiourea 

(vi) 

N-<?-tolyl, 

(TIT). 

N'-2- (5-iodo-pyridy 1) 

thiourea 


Experimental 

Preparation of the Cu (/) Complexes. —0*01 mole 
of CuClo-^HoO (BDH, AnalaR) in ethanol was 
added slowly and with stirring to a hot solutionf 
(0*025 mole) of the substituted thiourea in 
n-butanol. The complex was precipitated just after 
the addition. It was filtered, washed with butanol 
and dried in air oven at 60-70° C. 

A hot solution (0*01 mole) of Zn(C 104 ) 2’6 HoO 
in u-butanol was added with stirring tO' a boiling 
solution (0*025 mole) of the ligand in the same 
solvent. The mixture was concentrated and cooled. 
The precipitate was filtered, washed with /z-butanol 
and dried at 60-70° C. 

The composition of the complexes was determined 
by the estimation of the elements, N, S, Cl [CIO 4 
in case of Zn (II) complexes] and the metal. 
Copper and zinc were estimated by the pyridine 
method^, as [M (CgHsN)^ (CNS) 2 . The other 
elements were estimated by standard methods. 

The conductance measurements were made on a 
conductivity meter, type LBR, WTW, Germany, 
using a dip type cell. Ultra-violet spectra were 
obtained on a UV-VIS Perkin Elmer Hitachi 


Spectrophotometer (Mode 1-13 9) using 0 • 5 cm 
matched quartz cuvettes. Infrared spectra, in nujol- 
mull were recorded on a Perkin Elmer Grating 
Infrared Spectrophotometer (Model 237~B). 

Results and Discussion 

The Cu (I) complexes, white in colour, were 
soluble in chloroform, d|imefhylformaniidc, nitro¬ 
benzene, pyridine and dioxane. These complexes, 
on the basis of elemental analysis can be represented 
by the general formula CuClLo, where L is the 
ligand. The Zn (11) complexes were also white in 
colour and were soluble in acetone, pyridine, tetra- 
hydrofiiran and dimethylformamide. The ele¬ 
mental analysis of these compounds revealed their 
composition to be Zn(C10.| )oLo. The results of 
elemental analysis along with their melting points, 
molar conductances and magnetic moments have 
been recorded in Table I. 

The Cu (/) Complexes. —^The composition of 
these complexes shows that Cu is present in + 1 
oxidation state. The reduction of Cu (II) to Cu (I) 
is a peculiar property of thioureas and has been 
observed by earlier workers also*"*^ 

The low molar conductance range (0*04-0*22 
mhos, cf. Table I) shows that these complexes 
are non-electrolytes, having chlorine coordinated to 
the metal ion. i 

Two bands are exhibited in the uv spectra of 
these complexes which have been assigned' to 
thiocarbonyl tt-tt'!' transition (^ 275 nm) and 

pyridyl tt-tt'!* transition (^ 310 nm)'*. On com¬ 
parison of these spectra with those of the ligands 
it has been found that the of thiocarbonyl 

tt-tt'!' transitions is shifted uptoi 10 nm to shorter 
wavelengths. In the case of ligands for 

thiocarbonyl tt-tt’!' transition is found to be greater 
than that for pyridyl tt-tt*'' transition but in the 
case of Cu (I) complexes the order is reversed.' 
(cf. Table II). These observations are indicative 
of strong interactions between the ligand and the 
metal ion. Cu (I) is a soft acid according to the 
Pearson’s classification’’' and, belongs to the (b) class 
of metals according to Ahrland et al.^. Therefore 
its coordination with a doft donor, like thiocar¬ 
bonyl sulfur with strong 7 r~interactions is quite 
obvious. This however, has not been reported in 
the case of complexes of substituted thioureas by 
earlier workers’*'®. 
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Table I 

Copper (/) chloride and Zinc (//) perchlorate complexes of some N-aryU N'-2-(5-halo-pyridyl) thioureas 


m.pt. Molar Magnetic % chlorine 

Complex rC) condiic- moment % Metal % Nitrogen % Sulfur perchlorate 

tance (BM)---^--- 

(mhos) Calcu- Found Calcu- Found Calcu- Found Calcu- Found 

lated lat^d lated Mted 


CuC 1 (PCT )2 246ci 0 10 biamag- 12-77 12-65 

netic 


J3-42 13*32 12*87 12^75 17*01 16-SO 


Zn (PCT )2 


(CI 04 )a 

208d 

70*2 

do. 

8-26 

8-15 

10*61 

10*41 

8*09 

8*01 

25*15 

25-02 

CuCl (PBT )2 

248d 

0*04 

do. 

8-88 

8-75 

11*75 

11*62 

8*95 

8*82 

4*97 

4-85 

Zn (PBDa 

(CI04)2 

210 d 

72*9 

do. 

7*43 

7*31 

9*54 

9*38 

7*27 

7*12 

22*60 

22*42 

CuCl (PIT )2 

239d 

0*18 

do. 

7*85 

7-70 

10*39 

10*18 

7*91 

7*80 

4*39 

4*12 

Zn (PIT)j 
(CIO 4 ), 

221 d 

74*0 

do. 

6*71 

6-51 

8*62 

8*51 

6*57 

6*47 

20*42 

20*30 

CuCl (TCT)a 

230d 

0*10 

do. 

9*71 

9*61 

12-84 

12*64 

9*79 

9*60 

16*29 

16*09 

Zn (TCT )8 
(CIO 4 ), 

215d 

73*1 

do. 

7*98 

7*85 

10*75 

10*05 

7*81 

7*65 

24*29 

24*02 

CuCl (TBT)j 

224d 

0*08 

do. 

8*55 

8*43 

11*31 

11*11 

8*61 

8*41 

4*78 

4*65 

Zn (TBT)j 

(•C104)2 

21 Od 

76*2 

do. 

7*20 

7*02 

9*25 

9*15 

7*05 

6*91 

21*91 

21*75 

CuCl (TIT )2 

222 d 

0*22 

do. 

7*59 

7*45 

10*03 

9*95 

7*65 

7*48 

4-24 

4*15 

Zn (TIT)j 
(CIO 4 ), 

210 d 

790 

do. 

6*33 

6-21 

8*38 

8*29 

6*39 

6*32 

19*86 

19*73 


d ~ decomposes. 

In the spectra of the complexes (Table III), the 
y (N—C—N+C=S) and ^ (CrrS) bands occurring 
at ^ 1060 cm’i and ^ 720. cm"^ respectively^ are 
either shifted to lower frequencies or are reduced 
in their intensities. The band assigned to 
V (Ci=C+C=N) mode is shifted in an irregular 
fashion which precludes any unambiguous assertion 
of metal ligand bonding through the pyridyl 
nitrogen, which however is suggested by the uv 
spectra. 

On the basis of these observations the complex 
can be considered five coordinated (2 pyridyl nitro¬ 
gens, 2 thiocarbonyl sulphurs and 1 chlorine. 

The Zn (//) Complexes .—^The molar conductances 
of these complexes fall in the range 70-80 mhos 
predicting these to be 1 : 1 electrolytes. But the 
ir spectra of these complexes do not show the 
characteristic bands of coordinated perchlorate®. 


Thus, the complexes sfeauld be 1:2 electrolytes. 
It has been obserVedT by Dutta Ahmed and Mandal^ 
that in non-aqueous solvents the conductances of 
1 : 2 electrolytes are less than the normal values. 

The uv spectra of these complexes (Table II) 
show little variation from the corresponding ligand 
spectrum. 

The band at 1600 nm assigned fof 
V (C=:C-}-C=N) mode is found to be shifted to 
lower frequencies showing thereby bonding through 
pyridyl nitrogen. The v (N—C—N+C=S) and is 
either missing, as in the case of TBT and TIT, or 
is found to become less intense and shifted to lower 
frequencies. Similarly v (C=S) band 720 irni) 
is also reduced in intensity. Thus, the ir spectra 
of these complexes indicate that the pyridyl nitrogen 
and thiocarbonyl sulfur act as donors, and the com¬ 
plex is 4-coordinated. 
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Table II 


Ultraviolet spectral data on the Cu (/) ami Zn ( JI) 
complexes 


Compound 

Solvent 

(nm) 

E 

^max 

(1 mol~^cm~') 

CuCl (PCT). 

Chlpvoforni 273 

36160 



313 

39120 

CuCI (PBT), 

<|o. 

271 

40790 



317 

47400 

gHCi(PiT)2 

do. 

276 

34020 



317 

42240 

CuCl (TCT )2 

do. 

261 

30660 



313 

37480 

CuCl (TBT )2 

do. 

262 

31960 



314 

40190 

CuCl (TIT )2 

do. 

276 

31700 



319 

42030 

Zn (PCT )2 (C 104 )a 

DMF 

276 

24730 



311 

22650 

Zn (PBT )2 (C 104)2 

do. 

276 

22810 



309 

20120 

Zn (PIT)a (C 104)2 

do. 

282 

20250 



314 

18950 

Zn (TCT )2 (C 104)2 

do. 

274 

21310 



311 

19270 

Zn (TBT)a (C 104)2 

do. 

278 

28110 



309 

24890 

Zn (TIT )2 (C 104)2 

do. 

281 

30900 



315 

26720 


DMF = Dimethylformamide. 
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f 
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COLORIMETRIC STUDIES ON THE REACTION OF U (VI) AND Mo (VI) WITH 3-5-DICHLORO-2- 
HYDROXYACETOPHENONE AND ITS OXIME 
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Abstract 

Chelate formation of uranium and molybdenum with 3, 5-dichlora-2-hydroxyacetophenone 
and its oxime have been studied. The mole-ratio, (M : L) was found 1 :2. The stability 
constant of these metal chelates at dilferent ionic strength • and their dieclectric constants are 
calculated. 


rpHE o-hydroxyaldoximes are well known as 
analytical reagents. Ephraim.^ was. first toi 
investigate salicylaldoxime as a reagent for detec¬ 
tion and determination of copper. His work wasi 
extended by number of other workers. Poddar- 
studied t>-hydroxyacetophenone oxime as. an 
analytical reagent and found that this reagent has 
definite advantages over salicylaldoxime due to the 
greater thermal stability and increased insolubility 
of metal complexes. 

The formation of complexes of metals with 
3 ,5-dichloro-2-hydroxyacetophenone oxime have 
been recently reported by Gupta and LalS'-i. jhe 
present note describes the colour reactions of 
uranyl and molybdate ions with 3,5-dichloro-2- 
hydroxyacetophenone (HDCA) and 3,5-dichloro-2- 
hydroxyacetophenooie oxime (HDCAO). 

Experimental 

Stock solutions of uranyl nitrate and ammonium 
molybdate (B.D.H.), (AnalaR) were prepared in 
distilled water and their strength determined by 
usual methods. All other chemicals used were of 
B.D.H. (A.R.) grade. Buffers of ammonium hydro¬ 
xide and acetic acid were used to adjust the pH of 


the solution. The reagents HDCA and HDCAO 
were prepared as reported earlier^. Absorbance and' 
pH measurements were carried out with systronic- 
spectrocolorimeter (type 102) (range 400-700 nm) 
and pH meter (type 322) respectively. 

Resutts 

HDCAO forms instantaneously an orange-yellow 
coloured, soluble complex with uranyl and molyb¬ 
date ion. The complex is stable at room tempera¬ 
ture. It was observed that the colour of the 
molybdenum (VI) complex was stable uptO' 45° C. 
However, the solution regained its original colour 
intensity on cooling to room temperature. HDCA 
also, gives a orange-yellow soluble complex with 
uranyl ion. 

The nature of the complexes was studied by the 
method suggested by Vosburgh and Cooperf» and 
found that only one complex was formed under the 
condition of study in all the systems. The method, 
of continuous variation^*, slope-ratio^, mole-ratio^ 
methods were used in order to establish the molar 
ratio of metal-ligand. The physical constants of 
the complexes were calculated using the well known 
spectrophotometric methods. The results obtained 
are recorded in Table I. 


Table I 

Physical constant of UO 2 (H) and M 0 O 2 complexes with HDCAO and HDCA 


Metal ion 

Colour 

^max 

(nm) 

pH 

M :L 

Beer’s law 
range ppm 

Stability 
constant 
= M) 

Sensitivity 
molar extinction 
coefficient 




Complexation with HDCAO 




UO, (ID 

orange- 

yellow 

400 

7-5-8-0 
a-5) 

1 :2 

20-110 

5*.50 

0-55/xgU/cm2 

430 




Complexation with HDCAO 




UO 2 (ID 

orange- 

yellow 

400 

6 -0-8-5 
(7-5) 

1 :2 

17-90 

6-39 

0-33 /Ltg U/cni^ 

730 

M 0 O 2 (ID 

orange- 

yellow 

400 

2-5-3-5 
(3-0) 

1 :2 

2-18 

7-28 

0* 19 /Ltg Mo/cm^ 
510 


(Parentheses value refer to the pH of study). 
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To study the effect of pH on the complex forma¬ 
tion, a large number of solutions were prepared^ 
containing the metal and the ligand, the latter 
being in large excess (15-25 times) in order to 
obtain maximum colour developments. The spectral 
readings were recorded at of the complex 

at various pH values. 

Evaluation of Stability Constant: 

The stability of the chelates have been calculated 
by mole-ratio plot, using the relations K == (1 — «•)/ 
4c-a«'5 and a — (Em-Es)/Em where Em, Es, C and 
a have the usual significance. With a view toi 
obtaining the thermodynamic stability constant 
(K) of the chelates, the K at different ionic strength 
(At) (NaClO^) studied at suitable pH Table IF. 

Table II 

Stability constant of UO.j {U) and M 0 O 2 chelates 
at various ionic, strengths (a^) 


(Solvent, 75% v/v ethanol-water) 


Ionic 

strength 

(P') 

logK 
for UO 2 
(Li)2 

log K 
for UO 2 

, (L,). 

logK 
for M 0 O 2 
(E2.’2 

0*15 

5*45 

6*30 

7*20 

0*10 

5*.^0 

6*39 

7*28 

005 

5*53 

6*43 

7*34 

0 02 

5*58 

6*52 

7*41 

0*00 

5*62* 

6*60* 

7-90* 


* By Extrapolation method. 

U HCDAO and - HDCA. 


By the method of extrapolation using the log 
K values, the thermodynamic stability constant and 
free energy (AF®) at zero ionic strength has also- 
been calculated. 

The A F° was found to be 7-73, 9*07 and 10*86 
KCal/mole at 27° C, for the chelates UOo (L,)^, 
UOo(U )2 and MoOo (U )2 respectively. HL^ and 
HL.) are the legands of HDCA and HDCAO respec¬ 
tively. 

In order to study the effect of dielectric con¬ 
stant on the stability constant of the chelates, 
several different percentage of ethanol-water solu¬ 
tions were used. The results are tabulated in 
Table HI, ^ ■ ' 


Table III 

Stability constants of VO^ Ul) ond MoO.j, (//) 
chelates in Different Ethanol water solvent 
mixtures 



(Ionic strength 0 

-1 M) 


Ethanol 

(%) 

Dielectric 

constant 


logK 
for UO; 

(U)2 

log K 
for MoOo 
iUh 

44 -00 

51-8C 

5-35 

6*16 

7*04 

54-0 

46*20 

5*40 

6*23 

7* 14 

65-0 

40-00 

5*44 

6*32 

7*22 

75-0 

34-00 

55-0 

6*39 

I'll 


* Akerlof, G., ./. Am. Chem. Soc., 1932 , 54, 4125. 

Discussion 

It is evident from Table I, that metals formi 
orange-yellow colour chelates with HDCA and 
HDCAO in the stoichiometric ratio of M ; 1. is 
1 : 2. 

From Table II it can be noted that stability con¬ 
stant of the chelates of molydenum and ui'anium 
increases with decreasing ionic strength. The 
stability constant of the chelates at dilTcrcni 
percentage of ethanol reveals that the stability con¬ 
stant slightly increases with the decrease in the 
dielectric constant (e) (Table HI) of the media, 
although the nature of the spectiaim does not 
change with the organic solvent. Optical density 
increase as the percentage of alcohol increase. In 
such cases, it is expected that the dielectric constant 
of the media elTcct the stability constant of chelate 
to a great extent. It is noteworthy that an 
approximate linear relationship is obtained when 
log K is plotted against 1/e. 
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Abstract 

The Timmalai Hill Range, with the scarp topography and with the two ghat roads 
dissecting it, presents several interesting geological features, one of which is the unconformable 
contact between the granite basement over which lies the Cuddapah quartzite. The bedded 
quartzite, with very low dips, forms escarpments, whereas the granite beneath has flaring slopes. 

As the quartzite is deposited over the granite domes and dolerite ridges, the latter appear to 
project themselves into the former. It is stressed here that the contaa between the granite 
and quartzite is depositional and not intrusive. The presence of granite pebbles in basal 
conglomerate is of great signiflcance, as such occurrences are rare. The basement granite has 
diversely oriented joints and is also traversed by dykes. The igneous activity and the stresses 
that promoted the formation of fracture system in the granite had ceased before the epeirogenic 
movement responsible for the deposition of Cuddapah sediments and its uplift intervened. 

Introduction exfoliated surface. This topographic discord-atice 


fTiHE steep scarp of the Tirumalai Hill Range, 
rising to a height of over 3,000 ft. from the. 
plains of ah average height of 500 ft. at the 
Tirupati township (India), presents a remarkable- 
evidence of an unconformity in its topographic, 
structural, arid denudational features. This uncon¬ 
formity is the Eparchaean unconformity—a universal 
phenomenon—not the least well-represented in the 
Giiddapah bdsin, of which the Tirumalai sediments, 
fdfm a part. This statigraphic break occurs 
between the crystalline schists, gneisses, and the 
granites of the Archaean and the subsequent group, 
called the Pufanas (Proterozoic or late Precambrian). 
Iri his admirable portrayal of this gap in the 
geological record, Pascoe (1939) picture# a 
prolonged period of denudation to which the 
Archaeans were exposed, and thus to the enormous, 
tithe interval prior to the deposition on their 
dehuded surface of the later sediments. 

TrtE Tirumalai Unconformity 
Topographic Expression 

jDealing with the topographic features first, one 
cdh see, looking north from the Tirupati side, a 
fliat, or gently northerly dipping quartzite exposed 
in, the vertical cliffs forming ascarpment to the south. 
Tile quartzite is yellowish' brown and is barren of 
vegetation. Beneath thesguantzite lies the granite 
obvered by a thin layer pf'*'-i*esidual soil that sup- 
pdrts a sparse vegetation. 'The^ sudden appearance 
of vegetation from the uncohformable junction 
dbwnwards is very striking. ^ The granite massif 
ffbm its unconformable contact with the quartzite, 
h^s a flaring slope in bells and disappears in the 
plains of Tihipati under a thick cover of gravelly 
soil to rise again farther south as domes and tors. 
Along its flkring slopes could be seen, here and 
there, dome-like projections of bare granite with 


between the granite and the underlying quartziite is 
a result of structural and mineralogical differences 
between the two rocks which cause differential 
erosion to take place. The granite is a coarse¬ 
grained porphyritic granite. The phenocrysts of 
potash feldspars, have random orientation. ISTeitHer 
foliation nor lineation is present, despite the fact 
that biotite is the mineral present as a mafic con¬ 
stituent. The porphyritic granite has thus a meso¬ 
scopic isotropic fabric. These features togetlicr 
with the fact that the granite is coarse-grained 
promote more rapid disintegration (Lahee, 1961, 
p. 26). This, together with concentric weatliering: 
and exfoliation, produces sphericity in the granite 
to form dome-shaped masses. The granites are 
traversed by joints which have diverse orientation. 
These diversely oriented joints promote remcyval of 
exfoliated sheets during the process of weatliering: 
to produce domical surfaces. The overlying: 
quartzites have dip of 10° to 13° and, at j>laceH, 
are almost horizontal. They are characterised Uy 
bedding joints and the master joints which stand, 
vertical. The weathering of quartzite takes place, 
perforce, by the mechanical process of dislodgement 
of blocks by separation along joint planes. TTins, 
are produced the steep, vertical scarps in qu3.rt2:ite. 
The quartzite is fine-grained, homogeneous and. 
hence, produces sharp edges and corners. THere is 
a pointed reference to this type of weathering Uy 
Lahee (1961, p. 388). 

The erosion surface on which the Timmalai 
quartzite is deposited is not a flat surface ; it ifs a 
highly irregular 'Undulating surface. Along the 
south-facing,east-west trending scarp of Timmalai, 
the granite has a number of rises and falls. TThe 
rises between two depressions appear to protrude 
into the flat, horizontally bedded quartzite to give 
an erroneous impression of . the granite to l>e- an 
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intrusive body. This impression is much more 
misleading in the case of dolerites which occur as 
long ridges and stand out in bold relief above the 
granite outcrops and meet the quartzites in protube¬ 
rances. VaidyanaEdhan (1957) refers to a dolerite 
dyke at 9/4 miles along the old ghat road, as 
having cut through not only the granite but also, 
the overlying quartzite, and says, that this intrusive 
is obviqusly younger than the quartzose sandstone. 
On close examination, this dolerite was found to 
have a domical contact with the quartzite and is 
never found cutting across the quartzite. The ghat 
road has exposed the quartzite in a vertical cliff. 
The quartzite is horizontal, thickly bedded, and 
overlies the eroded domical surface of the dolerite 
as a thick cover. 

The Depositional versus Intrusive Contact 

The ^important point to bear in mind in all 
such occurrences is the distinction between the 
intrusive and the depositional contact. The contact 
between the quartzite and the granite domes andl 
dolerite ridges, which looks like an intrusive con¬ 
tact, is in reality a depositional contact. 
When the sedimentation starts on the denuded 
surface of an old terrane consisting of granite and 
dykes, the deposition first takes place in the hollows 
on either side of the ridge, and, when the hollows 
are completely filled up, it would then proceed on 
the domes and ridges. The bedding has been 
essentially horizontal both in the hollows and the 
ridges. This is the reason why the quartzite at 
Tirumalai is thinly bedded on the ridges and domes 
and thick in hollows. Further, if the dolerite is 
intrusive into the quartzite, it should have chilled 
margins against the quartzite. It has chilled margins 
at the contact with granite, but not with quartzite. 

The dolerites intrusive into the granite have sent 
in tongues of its material into the massive granite 
at Tirumalai. Such off shoots should have been 
much more in evidence in the quartzites, if the 
dolerite had intruded the latter, for the quartzites 
are more jointed to provide passage ways for the 
dolerite magma. Such off shoots are conspicuous 
by their absence on the margins of dolerites in 
contact with the quartzite. As a matter of fact, 
there are intrusive sills in the Cheyair series of 
Cuddapahs which are connected with each other by 
dykes that break across the intervening beds. Such 
sill-like bodies are not found at Tirumalai. 

Nowhere are dykes reported to. have intruded 
right across both granite and Cuddapah sediments 
in any part of the Cuddapah basin. The lone dyke 
earlier reported as intruding into the quartzite at 
Tirumalai is no exception to this general obsm'va- 
tion. ' 


The Basal Conglomerate 

An unequivocal evidence of the existence of art 
unconformity is the occurrence of basal conglo¬ 
merate at the base of the quartzite that overlies the 
granite and dolerite. The conglomerate occurs as 
a thin band of 6" to 18" in thickness. It is absent 
where the granite presents a domical surface below 
the quartzite, thicker where the eroded surface of 
the granite is Hat, and thickest in the hollows. These 
features are clearly seen where the surface of uncon¬ 
formity is exposed on the slopes of hills. Away 
from the fringe slopes there are inliers of con¬ 
glomerate in the quartzite and shale, having frag¬ 
ments of vein quartz, unaltered pegmatite, and 
leucocratic granite of variable size, some attaining 
diameter one foot. These fragments actually con¬ 
stitute a breccia. One such exposure is seen about 
800 yards north of the Venkateswara shrine. The 
conglomerate is represented by both oligomict and 
petromict types ; but often it is a mixture of both. 
The fragments are weathered granite^ pegmatite, 
quartzite, vein, quartz, and rarely jasper. Of these, 
only granite and quartzite pebbles are more or less' 
spherical in shape. T|hC' conglomerate, occuiTing 
between the quartzite . and the underlying dolerite 
has fragments of highly weathered dolerite. 

The .occurrence of granite pebbles, though 
weathered, .is of significance, as reports of such, 
occurrences arc rare. Granite usually docs not 
survive the rigours of weathering. Paseoe (1950) 
p. 358) refers to the total absence of granite, 
pebbles in the Gulchcru quartzite, at the base of 
the Cuddapahs, and, points at the unsuitability of 
the granite to survive as pebbles under the weather¬ 
ing conditions and in sedimentary enyironment. 
Another significant feature is that the liiatrix bind¬ 
ing the pebbles is partly 'arkose and partly dctrital 
quartz. The massive granite over which the con¬ 
glomerate lies is' also weathered. As it is impos¬ 
sible for granite pebbles to survive as spherical 
masses in a sedimentary basin after kaolinisation, 
the only explanation that could’ be olTered for their 
existence is that such fragments as were still fresh 
got incorporated in the overlying quartzite during 
sedimentation. , 

Conclusions 

Topographic features, differences in lithology, the 
presence of basal conglomerate, and the irregular 
domical nature of the granite that underlies the 
almost horizontal beds arc unique in their delinea¬ 
tion of the nature of the great Eparchaean uncon¬ 
formity at the Tirumalai Hill Range. Caution in 
differentiating the depositional and intrusive con¬ 
tacts is stressed. The discovery of granite pebbles 
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Abstract 

The Tinimalai Hill Range, with the scarp topography and with the twvo ghat roads 
dissecting it, presents several interesting geological features, one of which is the unconformable 
contact between the granite basement over which lies the Cuddapah quartzite. The bctlded 
quartzite, with very low dips, forms escarpments, whereas the granite beneath has Haring slopes. 

As the quartzite is deposited over the granite domes and dolerite ridges, the latter appear to 
project themselves into the former. It is stressed here that the contact between the granite 
and quartzite is depositional and not intrusive. The presence of granite pebbles in basal 
conglomerate is of great significance, as such occurrences are rare. The basement granite has 
diversely oriented joints and is also traversed by dykes. The igneous activity and the stresses 
that promoted the formation of fracture system in the granite had ceased before the epeirogenic 
moveihent responsible for the deposition of Cuddapah sediments and its uplift intervened. 

Introduction exfoliated surface. This topographic di.scordancc 


fTiHE steep scarp of the Tirumalai Hill Range, 
rising to a height of over 3,000 ft. from the 
pldins of an average height of 500 ft. at the 
Tirupati township (India), presents a remarkable 
evidence of an unconformity in its topographic, 
structural, and denudational features. This uncon- 
fdfmity is the Eparchaean unconformity—a universal 
phenomenon—^not the least well-represented in the 
Gliddapah bdsin, of which the Tirumalai sediments 
fdrm a part. This statigraphic break occurs 
between the crystalline schists, gneisses, and the 
granites of the Archaean and the subsequent group, 
called the Puranas (Proterozoic or late Precambrian). 
Ill his admirable portrayal of this gap in the 
geological record, Pascoe (1939) picture* a 
prolonged period of denudation to which the 
Archaeans were exposed, and thus to the enormous 
tirhe interval prior to the deposition on their 
dehuded surface of the later sediments. 

TriE Tirumalai Unconformity 
Topographic Expression 

Dealing with the topographic features first, one 
cah see, looking north from the Tirupati side, a 
flat, or gently northerly dipping quartzite exposed 
in the vertical cliffs forming ascarpment to the south. 
Tile quartzite is yellowish’ brown and is barren of 
vegetation. Beneath the^^uarlzite lies the granite 
obvered by a thin layer of‘’residual soil that sup- 
pBrts a sparse vegetation. ' Thei sudden appearance 
of vegetation from the uncohformable junction, 
downwards is very striking. ^ The granite massif 
ffbm its unconformable contact with the quartzite, 
hds a flaring slope in bells and disappears in the 
plains of Tirupati under a thick cover of gravelly 
soil to rise again farther south as domes and tors. 
Along its flaring slopes could be seen, here and 
there, dome-like projections of bare granite with 


between the granite and the underlying quartzite is 
a result of structural and mineralogical differences 
between the two rocks which cause diff’ercntial 
erosion to take place. The granite is a coarse¬ 
grained porphyritic granite. The phenocrysts of 
potash feldspars, have random orientation. Neither 
foliation nor lineation is present, despite the fact 
that biotite is the mineral present as a mafic con¬ 
stituent. The porphyritic granite has thus a meso¬ 
scopic isotropic fabric. These features together 
with the fact that the granite is coanse-grained 
promote more rapid disintegration (Lahee, 1961, 
p. 26). This, together with concentric weathering 
and exfoliation, produces sphericity in the granite 
to form dome-shaped masses. The granites are 
traversed by joints which have diverse orientation. 
These diversely oriented joints promote removal of 
exfoliated sheets during the process of weathering 
to produce domical surfaces. The overlying 
quartzites have dip of 10® to 13® and, at places, 
are almost horizontal. They are characterised by 
bedding joints and the master joints which stand 
vertical. The weathering of quartzite takes place, 
perforce, by the mechanical process of dislodgement 
of blocks by separation along joint planes. Thus, 
are produced the steep, vertical scarps in quartzite. 
The quartzite is fine-grained, homogeneous and, 
hence, produces sharp edges and corners. There is 
a pointed reference to this type of weathering by 
Lahee (1961, p. 388). 

The erosion surface on which the Tirumalai 
quartzite is deposited is not a flat surface ; it is a 
highly irregular Undulating surface. Along the 
south-facing,^ east-west trending scarp of Tirumalai, 
the granite has a number of rises and falls. The 
rises between two depressions appear to protrude 
into the flat, horizontally bedded quartzite to give 
an erroneous impression of. the granite to be an 
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intrusive body. This impression is much more- 
misleading in the case of dolerites which occur as 
long ridges and stand out in bold relief above the 
granite outcrops and meet the quartzites in protube¬ 
rances. VaidyanaCdhan (1957) refers tO' a dolerite 
dyke at 9/4 miles along the old ghat road, as 
having cut through not only the granite but alsO' 
the overlying quartzite, and says, that this intrusive 
is obviqusly younger than the quartzose sandstone. 
On close examination, this dolerite was found toi 
have a domical contact with the quartzite and is 
never found cutting across the quartzite. The ghat 
load has exposed the quartzite in a vertical cliff. 
The quartzite is horizontal, thickly bedded, and 
overlies the eroded domical surface of the dolerite 
as a thick cover. 

The Depositional versus Intrusive Contact 

The •important point to bear in mind in all 
such occurrences is the distinction between the 
intrusive and the depositional contact. The contact 
between the quartzite and the granite domes and! 
dolerite ridges, which looks like an intrusive con¬ 
tact, is in reality a depositional contact. 
When the sedimentation starts on the denuded 
surface of an old terrane consisting of granite and 
dykes, the deposition first takes place in the hollows 
on either side of the ridge, and, when the hollows 
are completely filled up, it would then proceed on 
the domes and ridges. The bedding has been 
essentially horizontal both in the hollows and the 
ridges. This is the reason why the quartzite at 
Tirumalai is thinly bedded on the ridges and domes 
and thick in hollows. Further, if the dolerite is 
intrusive into the quartzite, it should have chilled 
margins against the quartzite. It has chilled margins 
at the contact with granite, but not with quartzite. 

The dolerites intrusive into the granite have sent 
in tongues of its material into the massive granite 
at Tirumalai. Such off shoots should have been 
much more in evidence in the quartzites, if the 
dolerite had intruded the latter, for the quartzites 
are more jointed to provide passage ways for the 
dolerite magma. Such off shoots are conspicuous 
by their absence on the margins of dolerites in 
contact with the quartzite. As a matter of fact, 
there are intrusive sills in the Cheyair series of 
Cuddapahs which are connected with each other by 
dykes that break across the intervening beds. Such 
sill-like bodies are not found at Tirumalai, 

Nowhere are dykes reported to have intruded 
right across both granite and Cuddapah sediments 
in any part of the Cuddapah basin. The lone dyke- 
earlier reported as intruding into the quartzite at 
Tirumalai is no exception to this general observa¬ 
tion. ' 


The Basal Conglomerate 

An iineqLiivdcal evidence of the existence of an 
unconformity is the occurrence of basal conglo¬ 
merate at the base of the quartzite that overlies the 
granite and dolerite. The conglomerate occurs as 
a thin band of 6" to^ 18" in thickness. It is absent 
where the granite presents a domical surface below 
the quartzite, thicker where the eroded surface of 
the granite is fiat, and thickest in the hollows. These 
features are clearly seen where the surface of uncon¬ 
formity is exposed on the slopes of hills. Away 
from the fringe slopes there are inliers of con¬ 
glomerate in the quartzite and shale, having frag¬ 
ments of vein quartz, unaltered pegmatite, and 
leucocratic granite of variable size, some attaining 
diameter one foot. These fragments actually con¬ 
stitute a breccia. One such exposure is seen about: 
800 yards north of the Venkateswara shrine. The 
conglomerate is represented by both oligomict and 
petromict types ; but often it is a mixture of boith. 
The fragments are weathered granite, pegmatite* 
quartzite, vein, quartz, and rarely jasper. Of these* 
only granite and quartzite pebbles are more or less 
spherical in shape. The conglomerate, occurring 
between the quartzite . and the underlying dolerite 
has fragments ■ of highly weathered dolerite. 

■ 1 ' ' C't! ; 

The .occurrence of granite pebbles, though 
weathered, is of significance, as reports of such 
occurrences arc rare. Granite usually docs not 
survive the rigours of weathering. Pascoc ’(1950; 
p. 358) refers to the total absence of granite 
pebbles in the Gulcheru quartzite, at the base of 
the Cuddapahs, and, points at the unsuitability of 
the granite to survive as pebbles under the weather¬ 
ing conditions and in sedimentary environment. 
Another significant feature is that the matrix bind¬ 
ing the pebbles is partly‘ai'kose and paffiy delrital 
quartz. The massive granite over which the con¬ 
glomerate lies is' also weathered* As it is impos¬ 
sible for granite pebbles to survive as spherical 
masses in a sedimentary basin, after kaolinisation, 
the only explanation that could’ bt:^ offered for their 
existence is that such fragments as were still fresh 
got incorporated in the overlying quartzite during 
sedimentation. , 

Conclusions 

Topographic features, differences in lithology, the 
presence of basal conglomerate, and the irregular 
domical nature of the granite that underlies the 
almost horizontal beds are unique in their delinea¬ 
tion of the nature of the great .Eparchaean uncon¬ 
formity at the Tirumalai Hill Range. Caution in 
differentiating the depositional and intrusive con¬ 
tacts is stressed. The’ discovery of granite pebbles 
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Abstract 

The Tinimalai Hill Range, with the scarp topography and with the two ghat roads 
dissecting it, presents several interesting geological features, one of which is the unconforniable 
contact between the granite basement over which lies the Cuddapah quartzite. The bedded 
quartzite, with very low dips, forms escarpments, whereas the granite beneath has flaring slopes. 

As the quartzite is deposited over the granite domes and dolerite ridges, the latter appear to 
project themselves into the former. It is stressed here that the contact between the granite 
and quartzite is depositional and not intrusive. The presence of granite pebbles in basal 
conglomerate is of great significance, as such occurrences are rare. The basement granite has 
diversely oriented joints and is also traversed by dykes. The igneous activity and the stresses 
that promoted the formation of fracture system in the granite had ceased before the epeirogenic 
movement responsible for the deposition of Cuddapah sediments and its uplift intervened. 

Introduction exfoliated surface. This topographic discordance 


JTiHE steep scarp of the Tirumalai Hill Range, 
rising to a height of over 3,000 ft. from the 
plains of an average height of 500 ft. at the 
Tirupati township (India), presents a remarkable 
evidence of an unconformity in its topographic, 
structural, and denudational features. This uncon¬ 
formity is the Eparchaean unconformity—a universal 
phenomenon—not the least well-represented in the 
Giiddapah basin, of which the Tirumalai sediments 
fdfm a part. This statigraphic break occurs 
between the crystalline schists, gneisses, and the 
granites of the Archaean and the subsequent group, 
called the Putanas (Proterozoic or late Precambrian). 
Ill his admirable portrayal of this gap in the 
geological record, Pascoe (1939) picture* a 
pholionged period of denudation to which the 
Archaeans were exposed, and thus to the enormous 
tiitie interval prior to the deposition on their 
dehuded surface of the later sediments. 

TriE Tirumalai Unconformity 
Topographic Expression 

jDealing with the topographic features first, one 
call see, looking north from the Tirupati side, a 
flat, or gently northerly dipping quartzite exposed, 
in, the vertical cliffs forming ascarpment to the south, 
Tiie quartzite is yellowish’ brown and is barren of 
vegetation. Beneath the-^uarjtzite lies the granite 
cdvered by a thin layer of Residual soil that sup¬ 
ports a sparse vegetation. "The^ sudden appearance 
of vegetation from the uncohformable junction 
downwards is very striking. ^ The granite massif 
ffbm its unconformable contact with the quartzite, 
hSis a flaring slope in bells and disappears in the 
Oiains of Timpati under a thick cover of gravelly 
soil to rise again farther south as domes and tors. 
Along its flaring slopes could be seen, here and 
there, dome-like projections of bare granite with 


between the granite and the underlying quartzite is 
a result of structural and mineralogical differences, 
between the two rocks which cause differential 
erosion to take place. The granite is a coarse¬ 
grained porphyritic granite. The phenocrysts of 
potash feldspars, have random orientation. Neither 
foliation nor lineation is present, despite the fact 
that biotite is the mineral present as a mafic con¬ 
stituent. The porphyritic granite has thus a meso¬ 
scopic isotropic fabric. These features together 
with the fact that the granite is coarse-grained 
promote more rapid disintegration (Lahee, 1961, 
p. 26). This, together with concentric weathering 
and exfoliation, produces sphericity in the granite 
to form dome-shaped masses. The granites are 
traversed by joints which have diverse orientation. 
These diversely oriented joints promote removal of 
exfoliated sheets during the process of weathering 
to produce domical surfaces. The overlying 
quartzites have dip of 10° to 13° and, at places, 
are almost horizontal. They are characterised by 
bedding joints and the master joints which stand 
vertical. The weathering of quartzite takes place, 
perforce, by the mechanical process of dislodgement 
of blocks by separation along joint planes. Thus, 
are produced the steep, vertical scarps in quartzite. 
The quartzite is fine-grained, homogeneous and, 
hence, produces sharp edges and corners. There is 
a pointed reference to this type of weathering by 
Lahee (1961, p. 388). 

The erosion surface on which the Tirumalai 
quartzite is deposited is .not a flat surface ; it is a 
highly irregular undulating surface. Along the 
south-facing,' east-west trending scarp of Tirumalai, 
the granite has a number of rises and falls. The 
rises between two depressions appear to protrude 
into the flat, horizontally bedded quartzite to give 
an erroneous impression of, the granite to be an 
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intrusive body. This impression is much more- 
misleading in the case of dolerites which occur as 
long ridges and stand out in bold relief above the 
granite outcrops and meet the quartzites in protube¬ 
rances. Vaidyanaidhan (1957) refers to a dolerite 
dyke at 9/4 miles along the old ghat road, as 
having cut through not only the granite but also 
the overlying quartzite, and says, that this intrusive 
is obviqusly younger than the quartzose sandstone. 
On close examination, this dolerite was found toi 
have a domical contact with the quartzite and is 
never found cutting across the quartzite. The ghat 
road has exposed the quartzite in a vertical cliff. 
The quartzite is horizontal, thickly bedded, and 
overlies the eroded domical siuface of the dolerite 
as a thick cover. 

The Depositional versus Intrusive Contact 

The *important point to bear in mind in all 
such occurrences is the distinction between the 
intrusive and the depositional contact. The contact 
between the quartzite and the granite domes andl 
dolerite ridges, which looks like an intrusive con¬ 
tact, is in reality a depositional contact. 
When the sedimentation starts on the denuded 
surface of an old terrane consisting of granite and, 
dykes, the deposition first takes place in the hollows 
on either side of the ridge, and, when the hollows 
are completely filled up, it would then proceed on 
the domes and ridges. The bedding has been 
essentially horizontal both in the hollows and the 
ridges. This is the reason why the quartzite at 
Tirumalai is thinly bedded on the ridges and domes 
and thick in hollows. Further, if the dolerite is 
intrusive into the quartzite, it should have chilled 
margins against the quartzite. It has chilled margins 
at the contact with granite, but not with quartzite. 

The dolerites intrusive into the granite have sent 
in tongues of its material into the massive granite 
at Tirumalai. Such off shoots should have been 
much more in evidence in the quartzites, if the 
dolerite had intruded the latter, for the quartzites 
are more jointed to provide passage ways for the 
dolerite magma. Such off shoots are conspicuous 
by their absence on the margins of dolerites in 
contact with the quartzite. As a matter of fact, 
there are intrusive sills in the Cheyair series of 
Cuddapahs which are connected with each other by 
dykes that break across the intervening beds. Such 
sill-like bodies are not found at Tirumalai. 

Nowhere are dykes reported to' have intruded 
right across both granite and Cuddapah sediments 
in any part of the Cuddapah basin. The lone dyke 
earlier reported as intruding into the quartzite at 
Tirumalai is no exception to this general obsm’va- 
tion. ' 


The Basal Conglomerate 

An iinequivdcal evidence of the existence of an 
unconformity is the occurrence of basal conglo¬ 
merate at the base iof the quartzite that overlies the 
granite and dolerite. The conglomerate occurs as 
a thin band of 6" tO' 18" in thickness. It is absent 
where the granite presents a domical surface below 
the quartzite, thicker where the eroded surface of 
the granite is Hat, and thickest in the hollows. These 
features are clearly seen where the surface of uncon¬ 
formity is exposed on the slopes of hills. Away 
from the fringe slopes there are inliers of con¬ 
glomerate in the quartzite and shale, having frag¬ 
ments of vein quartz, unaltered pegmatite, and 
leucocratic granite of variable size, some attaining 
diameter one foot. These fragments actually con¬ 
stitute a breccia. One such exposure is seen about 
800 yards north of the Venkateswara shrine. The 
conglomerate is represented by both oligomict and 
petromict types ; but often it is a, mixture of both. 
The fragments are weathered granite^ pegmatite^ 
quartzite, vein quartz, and rarely jasper. Of these, 
only granite and quartzite pebbles are more or less 
spherical in shape. The conglomerate, occurring 
between the quartzite . and the underlying dolerite 
has fragments' of highly weathered dolerite. 

The -occurrence of granite pebbles. Ihoughi 
weathered, is of significance, as reports of such 
occurrences arc rare. Granite Lisually does not 
survive the rigours of weathering. Pascoe (1950; 
p. 358) refers to the total absence of granite 
pebbles in the Gulcheru quartzite, at the base of 
the Cuddapahs, and, points at the unsuitability of 
the granite to survive as pebbles under the weather¬ 
ing conditions and in sedimentary environment. 
Another significant feature is that the ihatrix bind¬ 
ing the pebbles is partly'arkose and pafi'jy detrital 
quartz. The massive g’ranite over which the con¬ 
glomerate lies is’ also weathered. As it is impos¬ 
sible for granite pebbles to survive as spherical 
masses in a sedimentary basin after kaolinisation, 
the only explanation that coukf be olTcred for their 
existence is that such fragments as were still fresh 
got incorporated in the overlying quartzite during 
sedimentation. ; 

Conclusions 

Topographic features, differences in lithology, the 
presence of basal conglomerate, and the irregular 
domical nature of the granite that underlies the 
almost horizontal beds are unique in. their delinea¬ 
tion of the nature of the great Eparchaean uncon¬ 
formity at the Tirumalai Hill Range. Caution irt 
differentiating the depositional and intrusive con¬ 
tacts is stressed. The' discovery of granite pebbles 
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Noiulation Pattern in Groundnut (Arachis hypoga€'a Linn.) 


in the conglomerate is of significance as such, occur¬ 
rences are rare, and calls for the examination of 
the Cuddapah basin, not only at its fringes but also' 
in the interior of the basin (as at the Venkateswarai 
shrine) to reveal whether any variation in the type 
of pebbles occurs from place to place. The Cuddapah 
sediments were originally horizontally bedded! 
but were tilted to attain a dip of 10° to 13° due 
to epirogenic uplift. 
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Abstract 

Nodulation in groundnut was initiated at flowering, profuse at pod formation and 
continued upto 85 days. Nodules started degenerating after 85 days. Highest plant density 
treatment (2,00,000 plants/ha) was found to produce signifiicanrly less number and small 
sized nodules per plant, only at latter stages of nodulation in both the seasons. The medium 
(1,50,000 plants/ha) and low (1,00,000 plants/ha) densities were found at par. The retarding 
effect of nitrogen, on nodulation applied either at 20 or 40 kg. N/ha over the control was 
observed at active growth phase in both the seasons. However, in the initial stage, of nodulation, 
and at 85 days, the effect of nitrogen was not significant. The positive effect of phosphorus 
in increasing the volume of nodules was evident in the initial stage of nodulation. The dose 
of 60 kg PoOr/ha was found effective over 20 and 40 kg P.^.-yha, especially under low 
population. The lower doses of phosphorus were not effective. 


1. Introduction 

T is essential to know the pattern of nodulation 
in order to harness biological nitrogen fixa¬ 
tion effectively for increased groundnut production 
through root nodule bacteria {Rhizobuni legumino- 
sarum) by symbiosis especially under present day 
fertilizer constraint. Many internal and external 
factors influence the extent of nodulation. Supply 
of nutrients, and density of plant population are 
important factors controlling nodulation under 
average farming conditions. In this communica¬ 
tion we describe the results of field experiments on 
the pattern of nodulation in groundnut crop grown 
under varying levels of plant density, nitrogen and 
phosphorus. 

2. Methods and Material 
A field experiment was conducted on groundnut 
crop, variety AK 12-24 at the Agricultural College 
Farm, Akola in Kharif seasons of 1971 and 1972. 
The three factor experiment was conducted in 


* Contribution from the Department of Agronomy, 
Punjabrao Krishi Vidyapeeth, Akola. 


split plot design. Nine treatment combinations 
formed by comb’ning 3 rates of planting one lakh 
S^, one and half lakhs and two lakhs S.^, of 
plants per ha with 3 levels of nitrogen 0 (N„), 
20 (N^) and 40 (N^,) kg N/ha were tried as the main! 
plot treatments. The four levels of phosphorus, 
0 (Py), 20 (P^), 40 (P,) and 60 (P.,) Kg P.O./ha 
were superimposed as subplot treatments. The set of 
36 treatment combinations, was replicated three 
times. Each experimental unit was 9 m, x 7-2 m, 
and 7*2 m x 5-4 m in gross and net plot sizes 
respectively. The site and randomization were 
changed in second season. Five plants at each stage 
were selected at random from each net plot and 
uprooted carefully for studies on number and; 
volume (cc) of nodules per plant. Nodulation 
studies were taken up in second and third months. 
Nodules started degenerating in fourth month, 
hence data for fourth month are not recorded. 

3. Experimental Findings and Discussion 
Data on mean number of nodules and their 
volume in cc per plant collected at various stages 
in both the seasons are presented in Table I. 
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Nodulation Pattern in Groundnut (Arachis hypogaea Linn.) 


3.1 : Number of Nodules 

Table I indicated that the nodulation in ground¬ 
nut was initiated at flowering, profuse at pod^ forma¬ 
tion and continued upto 85 days. JaubertS found 
initiation of nodules three weeks after sowing, 
Masefieldi^''^^ at flowering ; while SeshadrT^ reported 
thei initiation at the end of first fortnight. Con¬ 
tinued nodulation upto harvest was reported by 
Seshadrii^ but Bharad^ observed degeneration after 
66 idays. 

The effect of planting rate on number of nodules 
peri plant was not significant at initial stages of 
nodulation. But at later stages (70 days in first 
season and 64 and 79 days in second season), the 
treatment of low planting rate was found to bear 
significantly more nodules per plant than that of 
high rate of planting; (because of limited growth 
due^ to competition). However, the mediunii 
(l, 5 |o ,000 plaats/ha) and low ( 1 , 00,000 plants/ha) 
densities were'^ound at par. 

The effect of nitrogen on the number of nodules 
per iplaht was .not evident at the initial as well as 
the flater stages of nodulation ; but it was evident 
at active growth phase (40 tand 55 days in first 
season, days in second^ season). The dose of 
40 kg N/ha was found to reduce significantly the 
number of nodules per plant as compared to the- 
control.' ' It is due to the fact that as the nitiogen, 
need of the plants was fulfilled through increased 
supply hf nitrogen from fertilizer, the plants tended) 
to bear" less nodules. Retarding effect of nitrogen 
fertilizer on nodulation was also observed by All 
Mohammad et ali, ^Boiiger^i, and Gopalkrishnani 
and ^ Nagarajan^. However, the necessity of small 
amount of nitrogen Was i; noted by Ludwig and 
AlisbnO, Burkhat ' andCollins<5, Jauberts,' Bunting"* 
and Seegeri-. • But, Thorntoni^ observed that nodula¬ 
tion was not affected by nitrogen fertilization. 

The effect of phosphorus influencing the number 
of nodules per pfent -was- nor evident at all stages 
in both the, seasonV. Thoratorii^ and Bharad^ could, 
not notice the beneficial, effect of phosphorus on: 
nodulation; whereas Baltan2, Bouger-i and Gopal- 
krishnan and Nagarajam could notice it. 

The effect of S X N interaction at 40 days in the 
first season and 36 days in the second season, and) 
that of. S X. P interaction at 40 days in the first 
season, were found significant. The corresponding 
data are presented in Tables 11 and III respectively. 
The. effects of other interactions were not significant. 

Table II indicated that the reciprocal effect of 
density on nodulation was evident only in control 
plots due to the limited growth of plants in higb 
density low nitrogen plots. Similarly, the retarding 
effect of nitrogen on nodulation was observed only 
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at the low density where there was nO' competition 
for fertilizer nitrogen. 

Table II 

Mean number of nodules per plant as influenced 
by S X N at 40 days in I season and 36 days 



in 11 season 



Treat¬ 

ments 

No Ni N, 

S.E.m 

(SN) 

CD. 

(SN) 

Si 

27-05 26-85 26-90 

(28-33) (28-16) (30-09) 

1-370 

(1-893 

4-096 

(5-660) 

s. 

29-94 27-90 25-32 

(29-52) (28-5?) (27-97) 



• Sa 

31-40 29-16 26-20 

(34-16) (30-89) (25-46) 



Figures 

in Parenthesis correspond 

to II 

season. 


Table III 



Mean number of nodules per plant as influenced 


by S X T interaction at 40 days 



in I season 



Treat- 

n^eits 

Po Pi P 2 P» 

S.E. 

(SP) 

CD. 

. (SP) 

Si 

25-27 27-53 26-85 27-90 

2-010 

5-570 

S, 

26-33 28-15 27-32 29-08 



S 3 

26-85 28-53 27-73 32*57 



It is observed from Table III that nodulation was 
■enhanced under the condition of high phosphorus 
(60 kg P 205 /ha) and low rate of planting 
(1,00,000 plants/ha). At lower doses of phosphorus) 
and high plant density, however, such beneficial 
effect was not evident. 

3.2 : Volume of Nodules 

Table I would indicate that the effect of plant 
density, nitrogen and phosphorus on volume Df 
nodules per plant were similar to those observed 
in. case- -of number of nodules per plant except that 
the main effect of phosphorus in producing bigger 
sized nodules was prominent in initial stage. The 
dose of 60 kg PoOjj/ha was found sufficient. 

1. Ali Mohammad ‘Alam, Alam Zafar and 

Khanna, K. L., 14gr. and Livestock in India, 

1932, 3, 91. 

2 . Baltan,’ e.’t., Vu. Agr. Espt. Sta. Bull, 1922, 

229. 

3. Bharad, G. M., A Thesis Submitted to Nagpur 

Univ. for M.Sc. {Agrl), 1964, p. 1. 
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FIRST INDIAN GEOPHYTOLOGICAL CONFERENCE 
PnoF. S. SAMBE GOWDA 

Geology Department, Bangalore University, Bangalore 560 001 


rpHE Paleobotanical Society, organised the First 
^ Indian Geophytological Conference in Lucknow 
from 21st to 24th December, 1975. The com¬ 
plexion of the Conference was the combination, 
of Geological Sciences, Biological Sciences (includ¬ 
ing Paleobiological Sciences) and Oil Sciences. 
Although the Conference had the title Geophyto¬ 
logical Conference, it was more than paleobotanical 
in its deliberations. The Conference was held in 
8 sessions. 

Two sessions were devoted to plant morphology 
and taxonomy where twentythree papers were, 
presented highlighting the importance of the pollen 
morphological studies of the tri-colporate, the. 
lontogony of stomata of some members of Apocyn- 
aceae (Trivedi and Upadyaya), the oil-bodies ini 
South Indian liverwort (Udar and Nath) and the 
genetic engineering for certain ornamentals 
(Raghuvanshi and others) . 

Two sessions were devoted to Paleobotany and 
Phylogeny where twenty papers were presented on 
the following kibjects : (1) A new genus from the 
Deccan Intertrappean beds of Madhya Pradesh 
(B. S. Trivedi and others), (2) A new genus and 
species based on the study# of wood material 
(K. S. Patil), (3) The new taxa, of Cliara, Agaricus 
and Nitellites, from the Intertrappean beds of 
different regions (T. V. Sivarudrappa, T. K. Trivedi, 
S. B. Batia and A. R. Kulkarni), (4) New species 
Ottocaria, Palmoxylon and Ptilophyllum (Manju 
Banerjee, S. S. Berlinge, S. A. Paradkar, Sukdev 
and Zeba Banu). The papers dealing with fossil 
algae were presented by A. K. Pal and others on the 
assemblage of undoubted Permian age from Garhwal 
Himalaya. Only one paper dealing with the Pollen 
was presented by S. K. Bakshi and Urmila Deb. 
This paper covered the Cenozoic sequence of Assam 
and Bengal regions and the morphological evolu¬ 
tionary trends of two genera. 


One session was devoted to stratigraphy at which 
thirteen papers were presented. The papers covei’ed 
stratigraphic, aspects of Algal Stromatolites of 
Vindhyans of Western Rajasthan (G. Barman and 
K. K. Varma), spore-pollen assemblage from Iran 
and Kobra Coal Fields (D. C. Bharadwaj and 
others), Paleo-stratigraphic zonation of the coal 
bearing Horizon of Godavari (A. A. Mohiz and! 
N. Ramana Rao), Palino-stratigraphy of the Mikir 
Formation (S. C. D. Sah. and others), Paleontologi¬ 
cal demarcation of the Siibathu and Dagshai sedi¬ 
ments of Simla Hills (H. P. Singh and others) and 
Geologic range of Fossil Algae from the Mesozoic 
rocks of Trichinopoly District of Tamil Nadu, South 
India (S. Sambe Gowda). This paper dealt with the' 
stratigraphic range of leading genera and also the 
genus Corallina. The fossil algae in this region 
could be used for paleoecological interpretations. 
The paper by M. N. Vishwanathaiah and others on' 
the stratigraphic position, of Badami group dealt 
with the acritarchs groupable into three distinct 
assemblages ranging in age from; Ordovician to 
Silurian. The paper by D. C. Bharadwaj and A, 
Dwivedi dealt with the statistical approach to the 
circumscription of species in spore disperse. 

The Conference was also concerned with the 
plant ecology and geography. These papers were 
concerned with geographical and ecological aspects! 
of the living as well as the fossil plants. Papef 
by Ramanujum was concerned with the palynologi- 
cal approach in regard to the study of palaeoecology 
and palaeogeography of the plant kingdomi 
represented by Warkalli deposits of Kerala. Paper 
by Thothathri dealt with phytogeographic studies 
of Andaman and Nicobal regions. Paper by Patnaik 
and Sharma concerned itself with preliminary 
studies of economically important plants of the 
Ganjam District in Orissa State. 

Session VIII was devoted to sedimentology and 
biopetrology with eight papers. One paper 
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by Navale dealt with the Biopetrology of Kargali 
seam of the East Bokaro Coal Field in Bihar, the 
rest of the papers were concerned, with the sedi- 
mentoiogical studies of rocks of some regions in, 
the Central and Northern parts of India. Paper 
by Basumallick and Sharma was concerned with 
the discovery of Glauconites from Eocene carbo¬ 
nates of Assam region. The paper by Arabindha^ 
Ghosh on the overgrowth in Albite and K-Feldspar, 
as found in the fresh-water Lameta beds, was of 
interest because of his reasoning that the marine 
conditions need not necessarily be ideal for Na+ and 
K+ metasomatism. A paper by A. R. Bhattacharya 
was concerned with Zircon and Tourmaline, from 
the Precambrian arenaceous rock units of distinct 
Lithostratigraphic units. He has shown that the 
shape and size of these two minerals can be used 
as distinct criteria for recognizing the differences 
in apparently similar-looking rock units. 

Of the two symposia, one was concerned with, 
the soil plant relationship and the other with the 
climatic vicissitudes in India during the Gondwana 
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times. In the former symposium there were as many 
as twentyfive papers, all dealing with the mineralogi- 
cal influence on the growth of plants and their 
distribution pattern. The latter symposium had 
eight papers dealing with the climatic vicissitudes 
of the Gondwana Era in India. The discoveiy of 
lowest Gondwana beds, equivalents of Talchirs, 
consisting of unsorted boulders and khakhi shales 
in the Chingelpet District of Tamil Nadu, discovered 
by the workers of G.S.L was not, unfortunately, a 
part of the review presented at the session by one 
of the workers of the G.S.L 

The Conference was inaugurated by Vice-Chancellor 
Kaul who dealt with the palaeogeographic distribu¬ 
tion of plants of the South Asian and Australasian 
regions. The Presidential address by Prof. R. C. 
Mishra dealt with the application of geobiological 
techniques in the exploration for economically 
important mineral deposits. The author of this 
report hopes that the first geophytological con¬ 
ference would be a happy augury for many more 
in the years to come. 


h?L Symp, on 'Use of Non-Human Primales in Biomedical Research^ 


INTERNATIONAL SYMPOSIUM ON ‘ USE OF NON-HUMAN PRIMATES IN 
BIOMEDICAL RESEARCH’ 

M. R. N. PRASAD 

Department of Zoology, University of Delhi, Delhi 110 007, India 

AND -. 

T. C. AN AND KUMAR 

All-India Institute of Medical Sciences, New Delhi 1W 016 India 


TIECOGNIZING the importance of non-human 
primates in biomedical research to the over¬ 
all welfare of mankind, the Indian National 
Science Academy sponsored an international sym¬ 
posium on the Use of non-human primates in 
-biomedical research’. The objectives of the* 
-sensus on the need for proper and rational utiliza- 
symposium were : (1) to evolve an international con- 
tion of non-human primates to avoid depletion of 
. wild populations by the growing needs of research, 
(2) to direct efforts towards formulation of scientifi¬ 
cally sound programmes of management and con¬ 
servation of non-human primates as a valuable 
natural resource. 

The symposium was held in New Delhi from 
November 3-8, 1975 and was attended by 120 
leading biomedical scicjntists from 13 countries, 
representatives from the World Health Organization 
■ and from all research institutions and agencies in 
India. Forty-two papers- were presented, dealing 


with the use of non-human primates in areas of 
biomedical research directly relevant to human 
health and welface, namely, reproductive biology, 
contraceptive technology, nutrition, neurobiology, 
surgery, infectious diseases, immunology, psycho- 
pharmaoDilogy, toxicology, pharmacology and the 
study of non-human'""primates in the wild and their 
conservations. 

The discussions focussed attention on issues 
of vital importance, namely : 

{a) relevance of using non-human primate 
models in biomedical research and other 
biomedical endeavours. 

(b) Consideration of steps to be. taken to con¬ 

serve non-human primate populations 
which represent a valuable natural 
resource. 

(c) specific recommendations for judicious and 

restrained use of nbn-human primates in 
biomedical research. 
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The international community of scientists gathered 
at the symposium reached the following conclu¬ 
sions : 

The most dramatic illustration of the importance 
of non-human primates in medical research is 
poliomyelitis vaccine which was produced using 
polio viruses grown in tissue cultures of monkey 
kidney cells and is tested in monkeys. Many other 
examples were cited in the fields of infectious and. 
parasitic diseases, reproductive biology and contra¬ 
ceptive technology, etc. Biomedical scientists are 
aware of the increasing pressures on numerous 
primate animal species caused by the growth of 
human populations and agriculture. Non-human 
primate species should be protected by appropriate 
conservation measures. Review committees and 
granting agencies should review research projects sO' 
as to avoid wasteful use of primate animals. 
Animal husbandry methods should be adopted for 
efficient breeding of non-human primates to supple¬ 
ment those caught in the wild and to provide 
specific-pathogen-free animals of known parentage. 
Judicious cropping of the more abundant species 
and management practices may be expected tO' 
improve the total supply. 

Biomedical research can, in fact, help to conserve 
monkeys by developing specific programmes of 
conservation and breeding. Multiple utilization of 
individual animals is accepted and advocated by 
this group. Laboratory scientists are not in con¬ 
flict with conservation and policies and endorse the 
need to preserve animals in the wild. Management 
of non-human primates in the wild and judicious 
cropping is preferable to prohibition of their use 
in biomedical research. The scientists noted with; 
satisfaction that the regulations for capture, trans¬ 
port, caging and husbandry of primates formulated 
and enforced by the Indian Standards Institution, 
had improved considerably not only the quality of 
animals now available for research, but had also 
decreased the wastage of animals during transport. 


Endangered or rare species of primates (as listed 
in the I.U.C.N. Red Data Book) should not be 
harvested from the wild for biomedical research. 
The study of the natural history of these species 
should be intensified to ensure their survival 

The group made the following specific recom¬ 
mendations for improving primate research facilities 
in India : 

Standard guidelines regarding husbandry, quaran¬ 
tine, caging, feeding, breeding, etc., should be 
made available to the scientists using non-human 
primates in biomedical research. Priority should 
be given to primate field studies on population and 
on diseases occurring in the wild. Proper con¬ 
servation and management of India’s valuable 
primate resources require extensive study of the 
ecology, distribution, abundance, population dyna¬ 
mics, habitat utilization and social behaviour of 
the species occurring in the wild. Such studies 
will lead to formulation of policies for management 
of wild populations of primate animals to ensure 
conseivation of the species and to provide adequate 
supplies for biomedical research. The group recom.- 
mended that the Government of India give active 
consideration to the implementation of the follow¬ 
ing programmes in a phased manner : 

Establishment of ranches (farms) under natural 
conditions from, which monkeys could be periodically 
cropped, quarantined and supplied tO' investigators. 
The programme could be expanded to meet world¬ 
wide needs. 

The establishment of one or more primate 
research institutes should be considered by the. 
Government to provide facilities for visiting 
scientists from other institutions and for conduct 
of research in primate biology. These facilities 
may form the nucleus of an International Primate 
Research Centre on the lines of similar inter¬ 
national research institutes. 


INDIAN SOCIETY OF DEVELOPMENTAL BIOLOGISTS 


^HE above society came into existence on 4th 
Jariuary 1976, at a meeting held during the 
63rd Session of Indian Science Congress Associa¬ 
tion at Waltair. The general body meeting elected 
Professor Har Swamp, Head of the Zoology Depart¬ 
ment, Vikram University, XTiiain, as President and 


Dr. Suresh C. Goel, Reader in Develepmcntal 
Biology, University of Poona, Poona, as S:cretary- 
Treasurer of the Ad-Hoc Governing Board of the 
Society. Persons interested in promoting the cause 
of devel-Dpmental biology in India are requested to 
contact Dr. Goel, for further details. 
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EXTRACTIVE SPECTROPHOTOMETRIC 

METHOD FOR THE DETERMINATION OF 
BISMUTH WITH TETRAPHENYL- 
ARSONIUM CHLORIDE 

Ifiiioduction 

The use ofi tetrapEenylarsonium chlciride as. an 
analytical reagent has long been knowni'^. Xhe 
complex halides of many metals and the anions, viz., 
CIO^", lO^' and ReOj“ form insoluble precipitates 
with the reagent. The pricipitates have been used 
in the gravimetric analysis. Based on the solubility 
of some of these precipitates in chloroform, anions like 
ReO.f, TcO^" and Mn 04 " have been extracted into 
chloroform*^. Similar ion pairs of the reagent with 
anions such as chloro and thiocyanato complexes 
of bismuth, cadmium, iridium (IV)*', niobium^% 
niobium and titanium'^, palladium^, zinc, tin (IV) 
and gold'> have been used in the extractive spectro- 
photometric method. A similar reagent, tetra- 
phenylphosphonium bromide has been used in the 
extractive photometric determination of bismuthi®. 
Bismuth, in presence of potassium iodide, was 
found to give a similar precipitate with tetra- 
phenylarsonium chloride having higher solubility in 
1,2-dichloroethane than in chloroform'. In the 
present method, the extractive spectrophotometric 
determination of bismuth as tetraphenylarsonium- 
tetraiodobismuthate in 1 , 2 -dichloroiethane was 
investigated. 

Experimental 

Absorbance measurements were made with a 
Beckmann DK-2 spectrophotometer. 

Standard solution. —0*2786 g of bismuth oxide 
(B.P.) was dissolved in minimum volume of con¬ 
centrated hydrochloric acid. The solution was 
then boiled to white fumes with 1 ml of con¬ 
centrated sulphuric acid and a drop or two of con¬ 
centrated nitric acid. The resulting mass was 
dissolved in 2N sulphuric acid and was made upto* 
250ml and used as the stock solution ( 0*1 g/ 100 ml). 
A 0*01 M solution of tetraphenylarsonium chloride 
(Fluka A. G., Buchs SG) and freshly prepared 
(T*' 6 <%’)' solution of’ potassium iodide (B.D.H.), 
both- in distilled water, were employed as the 
reagents. 

'■Procedure.—An aliquot of the standard solution 
containing 10 ^g to 100 /^g of bismuth was taken 
in different separating funnels. - The volume in 
each was made upto 5 ml by adding 2N sulphuric 


acid. To each of these solutions 1 ml of K1 reagent 
followed by 1 ml of tetraphenylarsonium chloride 
reagent was added. The resulting mixture having 
orange yellow precipitate was then shaken for 
1 minute with 3 ml of 1 ,2-dichloroethane. The 
organic layer was separated and the absorbance was 
measured at 492 nm against the pure solvent. 
Alternatively, the orange coloured precipitate formed, 
after the addition of the reagent was centrifuged 
and the supernatant liquid was drained off and the 
precipitate was then dissolved in 3 ml of 1, 2-dichloro¬ 
ethane andi its absorbance measured at 492 nm. 
The orange coloured extract was found to obey 
Beer’s law over the concentration range of 3 toi 
30 ^ag/ml. Th/e experiments weire repeated with, 
varying amounts of bismuth and the amounts of 
bismuth were calculated from the standard cali¬ 
bration curve. The results of these determinations 
showed that the error involved was less than 3%. 

In a similar manner, 50of bismuth was 
estimated in presence of the metal ions Fe3+, 
Cd-+, Sn**+, Hg-+ and Sb''^+ and the anions AuCl 4 ~, 
MoO^^-, CrO^s- MnO^^-, CNS", SgOgS', 

F', and CIO^"” in amounts equal to and 

10 times that of the bismuth added. The recovery 
of bismuth, in most cases, in presence of equal 
amounts of interfering ions was good. A 10 fold 
excess of some of the ions interfered and a few* 
interfered even when present in equal amount. 

Discussion 

Bismuth, in presence of potassium iodide, forms 
orange yellow precipitate of tetrapheylarsoniumi 
tetraiodobismuthate with tetraphenylarsonium chloride 
extractable into 1,2-dichloroethane. The orange 
coloured extract has an absorbance maximum at 
492 nm and obeys Beer’s law over the concentration^ 
range 3 to 30/>tg per ml. The maximum error 

involved in the determination of trace quantities of 
bismuth in absence of other ions is within 3%. 

An examination of the effect of the presence of 
other metal ions, viz., Fe(III), Cd(II), Sn(IV), 

Hg(II) and Sb(ni) that form halide complexes 

■showed that these metals when present in equal 

amounts with bismuth did not interfere much (error 
within 5% in the pg level). However, except 
Hg(n) and Sn(IV), all the other three in their 
10 fold excess interfered. A similar study on the 
■effect of the presence of common anions, viz., 
AuCl^-, M 0 O 42 -, WO 42 -, CrO^^-, MnO^- CNS*, 
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S,>Oy-', F", C0O4-'" £ind CIO^- showed that only 
CrO^-" and Mn04" interfered seriously when 
present in equal amounts and in 10 fold excess to 
that of the bismuth. SoOg^", AuCl^' and CNS~ ions 
in 10 fold excess interfered, the latter two interfered 
only slightly. All other anions did not interfere even 
when present in 10 fold excess. 

Interference due to iron (III) could be removed 
by using oxalic acid and ammonium fluoride as the 
masking reagents and a good recovery of bismuth 
(error within 1%) was achieved. These reagents 
did not interfere in the determination of bismuth. 
Interference due to chromium (VI) could be 
removed by prior separation of chromium by 
extraction with isobutyl methyl ketone from solu- 
tiions above 1 N with respect to hydrochloric or 
sulphuric acid, a method that has been used in the 
determination of chromium^''^’^-. Recovery of 
bismuth was within 2% error. The application 
of the common analytical practice of reducing 
potassium permanganate with oxalic acid in acidic 
medium proved- to be successful in the removal of 
interference due to MnO^' ion. Recovery of 
bismuth was within 3% error. 

Thus the method proved to be a simple and 
rapid one providing a good recovery of bismuth in 
presence of equal amounts of most of the common 
ions. Besides, it also provides simple techniques for 
the removal of interferences due to these inter¬ 
fering seriously. 

The authors express their sincere thanks to 
Prof. N. N. Siddhanta, for providing laboratory 
facilities in carrying out this work. 

Department of Chemistry, N. K. Baishya. 

University of Gauhati, G. Baruah. 

Gauhati 781 014, Assam, July 31, 1975. 


1. Willard, H. H. and Smith, C. M., bid. and Bng. 

Chem. Anul Ed., 1939, 11 (4), 186. 

2. Ibid., 1939, 11 (5), 269. 

3. _ Ibid., 1939, 11 (6), 305. 

4. Tribalat, S., Anal. Chim. Acta, 1949, 3, 113 ; 

1950, 4, 288. 

5. Neeb, R., Z. Anal. Chem..^ 1957, 154, 17. 

6 . Affsprung. H. E. and Robinson, J. L., Anal. 

Chim. Acta, 1967, 37 (1), 81. 

7. Robinson, J. L., Univ. Microfilms {Ann. 

Arbor, Mich), Order No. 66-14, 244, 147 ; 
Diss. Abstr., 1966, B 27 (6), 1762. 

8 . Magee, R. .T. and Khattak, M. A., Micro- 

chirn. J., 1964, 8 (3), 285. 

9 Murphy, J. W. and Affsprung, H. E., Anal. 
Chim., 1961, 33, 1658. 

10. Nobeohisa, M. and Akira, K., Trans. Natt. 

Research 1959, 1, 69. 

11. Hedley, A., Analyst, 1968, 93, 289. 

12 Baishya, N. K. and Heslop, R. B., Arml. Chim. 
Acta, 1970, 51, 69. 


A NUMBi-R of homologous series comprising schiff 
base compounds exhibiting mesomorphism are 
known. Generally a linear structure favours the 
development of mesomorphism. It is observed that 
when molecular structure is varied within a group 
of suitable compounds the liquid crystalline properties 
change markedly. The introduction of a 1,4 
substituted naphthalene nucleus in place of a 1,4 
substituted phenylene ring usually reduces the 
thermal stabilities of the mesophase. 

Dave (’t al.'^'-\ have studied a number of schifl* 
base series comprising a naphthalene moiety. As a 
part of our programme of the study of the effect 
of breadth on mesomorphism we describe here the 
mesomorphic behaviour of the four compounds of 
the series 4-/7-alkoxy-l-naphthalidene-4'-amino- 
b:phenyls. The melting points and transition tempera¬ 
tures arc summarized in Table I. 


Table I 

4-n-Alkoxv-Nnaphthvliclene-4'-ainino'biphenvls 


R 

Tra •sitio s ten peratures C’ C) 

Smectic 

Nematic 

Isotropic 

1. CM:, 



201 -5 

2. C1.H.5 


no3-o) 

107-5 

3. Ci„Hm 


92 0 

97-0 

4. Ci8H;J7 

(69*0) 

83-5 

93 G 


Values in parenthesis i‘.d.icale monotrcpy. 


The methyl derivative is non-mesomorphic; the 
dodecyl derivative exhibits a monotropic nematic 
mesophase and the last two memibers, i.e., hexadecyl 
and octadecyl derivatives exhibit enantiotropic 
nematic mesophases. The octadecyl derivative 
exhibits a monotropic smectic mesophase alsoi 



The nematic mesophase exhibited by these com¬ 
pounds has the threaded texture and the smectic 
fuesophase has the broken fan shaped texture, 
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The mesomorphic thermal stabilities of the com¬ 
pounds of the present series (series A) are com¬ 
paratively less than thosie of the corresponding 
compounds of the benzylidene series, p-n-alkoxy- 
ben2:ylidene-4-aminobiphenylsC (series B). This isf 
expected as series (A) contains a 1,4 substituted 
naphthalene nucleus at one end of the molecule 
which increases the molecular breadth resulting in 
the decrease of the thermal stabilities of the 
mesophases. It is of interest to note that only 
the last member of the series (A), ?‘.^./the octadecyl 
derivative exhibits smectic mesophase which is mono¬ 
tropic in nature. In the case of series (B) the 
smectic phase appears at the pentyl derivative and 
purely smectic in nature. The reason for this late 
from the dodecyl derivative onwards the series is 
commencement of smectic mesophase in series (A) 
can be attributed to the increased breadth of the 
molecules of series (A) due to the introduction 
of the naphthalene moiety which not only reduces 
the thermal stabilities of the mesophases but also 
delays the commencement of the smectic meso¬ 
phase. 

The authors take this opportunity to express their 
thanks to Professor S. M. Sethna, for his keen 
interest in the work. 

Chemistry Department, J. S. Dave, 

Faculty of Science, A. P. Prajapati. 

M.S. University, 

Baroda, August 1, 1975. 
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ION-EXCHANGE KINETICS STUDY USING 
HYDROUS CERIC OXIDE AS AN 
ion-exchanger 

Study of the kinetics of ion-exchange is of 
importance in the use of ion-exchange resins for 
chemical separations. There is, however, a paucity 
of such data on inorganic ion-exchangersi. The) 
present paper describes an investigation of the 
kinetics of exchange reactions in hydrous Ce 02 
using ammmes of Co3+, Ni2+, Cu2+, Zn2+ and Cd^ 
as exchanging ions. The study includes (1) 
dependence of the exchange rate on the conceptrn- 
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tion of the exchanging ion and (2) effect of 
the size of the exchanger particle and exchanging 
ion on the rate of exchange. 

Materials and Method 

All the reagents used were of A.R. quality. 
Hydrous Ce02 was prepared by adding excess of 
aqueous ammonia to a saturated solution of ceric 
ammonium sulphate-. The resulting precipitate was 
washed free of sulphate and dried at 100-110'’ C. 
Ammine complexes of Co*^-!-, Cu“+ and Ni--:- were 
prepared by the usual methods^ and those of 
and Cd2+ by dissolving appropriate quantities of the 
metal salts in water followed by the addition of 
excess of aqueous ammonia. 

Procedure for the Rate-Study .—Samples of 
20 ml of the metal ammines were added to a series 
of stoppered conical flasks, each containing 100 mg 
of the exchanged Thei resulting mixtures were 
shaken mechanically up to equilibrium. The solutions 
were immediately centrifuged and the supernatants 
(5 ml) were analysed for Co3+ and Cir-+ iodometri- 
cally4’t> and Ni2+, Cd2+ and Zn^+, complexometri- 
cally^ and the amount of metal ions sorbed, hence 
their F-values were found out from the relation'^ 

Amount of the metal ion sorbed at time t 

Total amount of the metal Ion sorbed at equili brium 
The samples of CeOo with an average particle radius 
9-0 X 10"3 cm and 0-85 x 10"^ cm were obtainedi 
with the help of standard sieves. The particle sizes 
were further checked by microscopic measurements. 
Results and Discussion 

The results presented in Tables I and II indicate that 

(i) The ion-exchange kinetics exhibit two 
distinctly separate stages, relatively quicic 
process in the first stage followed by ai 
slower one towards the end. 

(ii) Smaller the size of the exchanger particle 
as well as exchanging ion faster is the rate 
of exchange. 

(Hi) Amongst the ammine complexes under 
study, the exchange rate follows the order : 
Co > Cu > Zn > Ni > Cd. 

It is well knowns that sorption of metal ions on 
hydrous oxides takes place by the mechanism of 
ion-exchange. It is also known^ that the overall 
exchange process is mainly governed by two types 
of diffusion processes. The first process, i.e., film 
diffusion depends on (a) stirring characteristics, 
(b) the external concentration of the exchanging 
ions and (c) the size of the exchanger particle. 
The second process, i.e., particle diffusion depends 
only on the size of the exchanger particle^^^. Ini 
very dilute solutions the rate of diffusion of^ 
electrolyte across the film barrier aboqt the 
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Table I 

Dependence of F-values on the concentration of different ammines 
Particle radius —9-0 x 10“®cm. Amount of the exchanger 100 mg. 
Total volume = 20 ml, pH ^ 10 -5 


Fractional attai:“nient of equilibrium (F) 

Time ------- 

Co(NH3)a"+ Cii Zn.CNHa)/'- NilNH^Oe-' Cd (NHjO.r' 

0-05M 0*10 M 0 05 M‘ O-IOM 0 05 M 0 10 M 0-05 M O vIOM 0 05 M O lOM 


30 secs 

0 09 

0-20 

0*015 

Oil 


0*10 


0*05 


0*02 

1 min 

0-13 

0-36 

0 03 

0-14 

0-02 

0*13 

0*01 

0*12 

0 025 

0*10 

2 min 

0-20 

0-42 

0-09 

0-40 

0*08 

0*39 

0*05 

0*30 

0 *075 

0 *25 

5 min 

0-34 

0-60 

0*25 

0-55 

0*28 

0*54 

0*26 

0*52 

0*21 

0*50 

10 min 

0*60 

0-70 

0-36 

0*66 

0-45 

0*65 

0*42 

0*64 

0*40 

0*62 

20 min 

0-70 

0*80 

0-62 

0*80 

0*70 

0*78 

0*65 

0*76 

0 *625 

0*75 

30 min 

0-82 

0-86 

0*74 

0*85 

0*81 

0*84 

0*78 

0*82 

0*765 

0*81 

45 min 

0-89 

0-89 

0-82 

0*88 

0*89 

0*89 

0*88 

0*87 

0*86 

0*86 

60 min 

0*93 

0*93 

0-89 

0*92 

0*925 

0*925 

0*91 

0*91 

0*90 

0*90 

75 min 

0-95 

0-95 

0-93 

0*94 

0*95 

0*95 

0*94 

0*94 

0*93 

0*93 

90 min 

0*97 

0-97 

0-96 

0*96 

0*97 

0*97 

0*96 

0*96 

0*96 

0*96 

lOO min 

0*98 

0*98 

0-98 

0*98 

0*98 

0*98 

0*98 

0*98 

0*98 

0*98 

110 min 

1 00 

100 

1 *00 

1 *00 

0*99 

0*99 

0*99 

0*99 

0*99 

0*99 

120 min 

1 -00 

1 00 

1 *00 

1 *00 

1 *00 

1 00 

1 *00 

1 *00 

1 *00 

1 *00 


Table II 

Dependence of F-vahies on the concentration of different amminen 
Particle radius = 0*85x 10"^ cm. Amount of the exchanger ™ 100 mg. Total volume 20 ml, pH — 10*5 


Time 


Fractional attainment of equilibrium (F) 


Co (NH 3 )o=''' Cu (NH3).r^ Zn (NH3)4' '- Ni Cd iNU,).r^ 

0-05 M O-IOM 0'05M OlOM 0-05 M OlOM 0 05 M O-IOM 0-05 M OlOM 


30 secs 

0*31 

0*32 

0*18 

0*24 

0*10 

0*18 

0*015 

0*14 

0*01 

0 05 

1 min 

0*41 

0*40 

0*20 

0*38 

0*12 

0*36 

0*025 

0*28 

0*04 

010 

2 min 

0*45 

0*46 

0*28 

)*49 

0*15 

0*47 

0*08 

0-39 

0*10 

0 -35 

5 min 

0*66 

0*65 

0*42 

0-57 

0*27 

0*55 

0*24 

0*53 

0*26 

0-50 

10 min 

0*80 

0*82 

0*58 

0-74 

0-47 

0*72 

0*48 

0*70 

0*52 

0 -f 8 

20 min 

0*92 

0*94 

0*79 

0*90 

0*72 

0*88 

0*71 

0*85 

0*76 

0 -83 

30 min 

0*99 

0*99 

0*90 

0*93 

0*86 

0-94 

0*84 

0*92 

0-87 

0-90 

45 min 

1 *00 

1 *00 

0*96 

0-99 

0*96 

0*98 

0*96 

0*965 

0 *95 

0-95 

60 min 

1 *00 

1 *00 

0*99 

1 *00 

1 *00 

1 *00 

0*99 

1 *00 

0 *98 

0 -98 

75 min 

1 *00 

1*00 

1 *00 

1-00 

1 *00 

1 *00 

1 *00 

I *00 

0*99 

0-99 

90 min 

1 *00 

1*00 

1 *C0 

1 *00 

1 *00 

1 *00 

1 *00 

I *00 

1 *00 

1 00 

100 min 

1 *00 

1 *00 

1 *00 

1 *00 

1 *00 

1 *00 

1 *00 

1 *00 

1 *00 

1 -00 

110 min 

1 *00 

1 *00 

1 *00 

1 *00 

1 *00 

1 00 

1 *00 

1 *00 

1 *00 

I GO 

120 min 

1*00 

1*00 

1 *00 

1 *00 

1*00 

1 *00 

1 *00 

1 *00 

1 *00 

•001 


exchanger is rate-controlling. As the concentration 
is increased, the kinetics is determined by both the 
diffiis'on across the film and the diffusion in the 
solid. At still higher concentrations, particle 
diffusion becomes the sole rate determining stept^ 
and the rate of diffusion'" becomes concentration 
independentti, i.e., F becomes independent of con- 
rcentration. Our results (Tables I and 11) show both 
film and particle diffusion are responsible for the overall 
exchange process. Since, F-values initially increase 
.with the iiicr^a^ of exchanging ion concentration 


from 0'05 M tO' O-IO M, followed by a more or less 
identical F-values. 

From Tables I and II it is seen that the 
exchange rate in smaller (0-85 x lO'"'^ cm) particle 
is very much faster than the same in the bigger 
(9-0 X 10"'^ cm) size particles due to the increase 
in specific surface area. 

The faster rate of exchange of Co (in)-ammine 
as compared to the other metal ammines under 
study may be explained on the basis of their known 
covalent radiii2.i.s.i4 ; Octahcdrtil Co. (HI), 1*22 A 
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and 1*39 A; Tetrahedral Zn (II), 1*31 A 

and Cd (II), 1*48 A ; square planer Oi (11), 1*28 A. 
Therefore their sizes follow the order : 

Co < Cu (NHa)/-^ < Zn 

< Ni(NH3)52-< Cd(NH3)4"+ 

From our results (Tables I and II) it seems 
smaller the size of the exchanging ion, faster will 
be the rate of exchange through the pores of the 
exchanger solid, resulting in a faster rate of 
exchange. 

One of the authors. (A. K. B.) is grateful to 
C.S.I.R., India, for providing financial help. 

Department of Chemistry, A. K. Bhadurt. 

University of Delhi, K. R. Kar. 

Delhi 110 007, August 18, 1975. K. B. Pandeya. 
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ADSORPTION OF HYDROGEN ON 
PRECIPITATED FISCHER-TROPSCH IRON 
CATALYSTS 

Adsorption of hydrogen has been studied on two 
catalysts containing originally (A) Fe^Og, CuO 
and K 2 O in the ratio of approximately 90 : 8 : 0*4 
and (B) Fe 203 and K^O in the proportion of 
98 : 0*4 respectively. These catalysts are being 
tried in the Fischer-Tropsch synthesis of hydro¬ 
carbons at the Instituter 


The catalysts were prepared by precipitation with 
NaoCO-j from a solution of the nitrates of the 
metals. The dry precipitate was reduced at 300® C 
for 6 hr. 

The adsorption of hydrogen was measured in a 
volumetric gas adsorption unit in the temperature 
range 99®-275® C. The time for equilibration at 
each pressure was one hour. The degassing of the 
catalysts was carried out at 400® C, for 5 hr. 

The adsorption isotherms in the case of both 
catalysts exhibit, as shown in Figs. 1 and 2, an 



10 ' 20 ' 40 

PAR.TUL PB.ESS IN Cm.OP Hg 


Fig. 1. Adsorption isotherms of hydrogen on 
catalyst (A) (7-5 g. dry). 



PARTIAL PRESS IN C-m.OF H9 

Fig. 2. Adsorption isotherms of hydrogen on 
catalyst (B) (6*65 g. dry). 

increase of adsorption with increase in temperature 
upto about 210® C, and then a decrease. The 
surface area of the catalysts, as measured by the 
adsorption of argon at liquid nitrogen temperature, 
psing the approach of de Boer ^d poworkersi^ 
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7-5 and 8*0 sq. meters/g respectively for catalysts, 
(A) and' (B). The amounts of hydrogen adsorbed, 
however, were lower with catalyst (B) than witht 
(A). The surface coverage at maximum of adsorp¬ 
tion on catalyst (A) was approximately 80%, 
assuming an atomic radius of hydrogen of 2*08 A. 
It appears from the result that the role of copper 
in the catalyst lies in increasing the adsorption of 
hydrogen. 

Heats of adsorption of hydrogen were determined: 
isosterically on catalyst (A) in the region 210- 
275° C. The values increased from 3*5 to 
3*9 k.cal/mole for coverages of 0-07 to 0-12 cmVg- 
These results compare favourably with a valuer of 
3*9 k.cal/mole calculated theoretically using the 
CFSO-BEBO model^-k 

The kinetics of adsorption on catalyst (A) at 
142° C and 210° C obey the Elovich^ equation. 
The energy of activation of hydrogen adsorption, 
calculated from the rate data at 142° C and 210° C, 
at T2 c,c. N.T.P. of adsorption, was T4 k.cal/mole, 
showing that we are dealing with a chemisorption! 
of low energy of activation. 

Central Fuel Research Institute, B. K. Sharma. 
Dhanbad, Bihar, Augusi 28, 1975. K. A. Kini. 
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EXTRACTION AND PHOTOMETRIC STUDIES 
OF Cu (II) WITH N-BENZOYL-N'-METHYL 
THIOUREA 

The complexation reaction of Cu(II) with substi¬ 
tuted thioureas is known. Banerji and Sukhatankari 
have reported complex compounds of mono and 
di-N-phenyl thiourea with some copper salts. The 
present work reports the extraction and photometric 
studies of copper ( 11 ) with N-benzoyl-N'-methyl 
thiourea (abbreviated as BMT). BMT required ini 
the present work was prepared by the action of 
benzoyl isothiocyanate with methylamine in acetone- 
medium-'^.. It was crystallized from alcohol water 
mixture and the purity was confirmed by the 
composition studies and IR spectra. AnalaR grade 
copper sulphate was used to prepare Cu (II) 
solution. 

General procedure for extraction ,—The pH of a 
solution containing 1000 gg of Cu (II) was adjusted 
to 6-0 in a total volume of 25 ml. This was shaken 
for two minutes each with two, 5 ml portions 
pf BlVfT in befizepe (2000/if/5 ipl). TT^e 


yellowish green coloured complex in the two benzene 
extracts was mixed and the total volume was made 
upto 10 ml with benzene. The absorbance of this 
solution was then measured at 355 nm against 
reagent blank. 

Results and Discussion : 

The complex shows at 355 nm against 

reagent blank. The absorbance measurements were 
made at this wavelength. The system conforms to- 
Beer’s law in, the concentration range of 1 to 5 mg 
of copper. The complex remains unchanged for two 
hours as indicated by the absorbance. 

The extraction was carried out at different pH 
values. Quantitative extraction takes place ait pH 
6‘0. There is no extraction below pH 4*5 while 
above pH 6-4, copper gets hydrolysed. Various 
solvents were tried for extraction but benzene was> 
found to be the best. 

The effect of varying reagent concentration on 
the extraction was studied. The absorbance increases! 
upto the ratio 1 : 4 (Cu : BMT), and then becomes 
practically constant. This shows that four fold 
excess of the reagent is necessary for the quanti¬ 
tative extraction. The presence of alkali nitrates 
and chlorides did not enhance the extraction. 

The ratio of Cu (II) : BMT in the extracted 
species was determined by the method of continuous 
variations modified for a two phase system by Irving 
and Pierce^. The composition, was 1 : 2 [Cn(II) : 
BMT]. This was further confirmed by mole ratio- 
method. 

The effect of various ions on the extraction wasi 
also, studied. The tolerance limit for each ion was’ 


calculated 
of ± 2 % 
shows the 

at that concentration where a change 
in the extraction was noted. Table I 
results obtained. 

Table I 

Ejf 'ect of diverse ions 

Tolerance 

limit 

Ion present 

1 -0 X 10» 

Na^, Ba2 '-, Br-, Cr.O^- 

O 

X 

o 

lVtg2+ Ca2+, Cr"!-, U02“'-, K', PO/", 
S 2 O 32 - SCN-, EDTA, NO. , C|-, 

I~ , tartarate 

1 -0 ;< 102 

Mn2+ Zn--'-, Pd2+, Cd^ ' , Pb- - , Bi“+. Th" ' , 
citrate, CH,COO-, ClO.r, malo- 

nate. 


Fe®+, Co^**-, and Zr^+ interfere at all concen¬ 
trations. 


From ten determinations, the absorbance comes 
to be 0*26 ±: 0*01. The relative mean deviation 
is 2 - 68 %, 
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A PRELIMINARY REPORT ON THE 
OCCURRENCE OF RADIOLARIA IN THE 
MIDDLE EOCENE OF THE VINJHAN- 
MIANI AREA, KUTCH, GUJARAT 

This note records for the first time a radiolarian 
genus Sethodiscinus Haeckel, 1887 (Figs 1~3) 
from the fossiliferous yellow limestone exposed 
1-6 km. NEE of the Khirasra village (N.L. 23® 7' 5" : 
E.L. 69® T 15") in a nala flowing towards the 
Khirasra village. The planktonic foraminifera are 
identified as GloborotaUa lehiieri, Giobigerina 
tripartita topuriensis, Globanomalina micra, Inordi- 
natosphaera Mica, Chitoguembelina martini and 
C. tenuis from the fossiliferous yellow limestone by 
one of the authors (A, K. J.). On the basis of 
the occurrence of these planktonic foraminifera this 
limestone has been referred to Lutetian. Srivastava^ 
noted the following geological sequence of beds in 
the Vinjhan-Miani area : 

TFossiliferous light yellow marl 
Lutetian / Fossiliferous yellow limestone 
(Unfossiliferous khaki shales 
Jauhari2'3^ studied the planktonic as well as 
benthonic foraminifera obtained from the fossiliferous 
light yellow marl in detail and assigned a Lutetian, 
age to this marl. 

Systematic Palaeontology 

Superfamily CENODISCICAE Haeckel, 1887 

Subsuperfamily CENODISCILAE Haeckel, 1887 

Family PHACODISCIDAE Haeckel, 1882 

Subfamily PHACODTSCTNAE Haeckel, 1882 

Genus Sethodiscinus Haeckel, 1887 

Sethodiscinus sp. indet. 

(Figs. 1-3) 

Description 

Spherical cortical shell with more or less 
hexagonal net work; medullary shell indistinct. 
Diameter 0*15 mm. 

Remarks 

The present form is identical in outline to- 
the genus Sethodiscinus Haeckel, 1887 ranging in 
^ge from Eocene to Recent. It is rarely distributed. 


The specimen, (Slide No. M.G.D./L.U./K./R:/1) 
has been deposited in the Museum, Department of 
Geology, University of Lucknow, Lucknow. 



Figs. 1-3. Sethodiscinus sp. indet., Fig. 1, surface 
view of the shell, x 180 ; Fig. 2, surface view of 
the shell after mounting in, natural Canada 
balsam, x 266 ; Fig. 3, enlarged view of the surface 
or the shell showing more or less hexagonal mark- 
X 798. 


We are thankful to Prof. S. N. Singh, Head of 
the Department, and to Dr. K. P. Vimal, Reader, 
Department of Geology, University of Lucknow^ 
Lucknow, for their useful comments. The authors 
are highly indebted to Dr. W. R. Riedel, Scripps 
Institution of Oceanography, University of 
California, San Diego, California, for his valuable 
suggestions. 
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ON ACID AND ALKALINE PHOSPHATASE 

ACTIVITY IN FAT BODIES OF TENEBRIO 
MOLITOR L.* 

Acid and alkaline phosphatases in the late larval 
and early pupal fat bodies of Tenebrio molitor L. 
were studied. It is suggested that the phosphatases 
were concerned mainly with the protein synthesis ini 
fat bodies. Variation in the phosphatase activity of 
the two stages was recorded. 

Obseiwations on studies on the acid and alkaline 
phosphatase activity in the fat bodies of Tenebrio 
molitor L. are wanting. The present experiments 
seek variable activity of the two phosphatases ini 
the late larval and early pupal stages of this 
beetle. 

Material and Method 

A culture of T. molitor was raised on crushed 
wheat feed at room temperature. Larvae, three days 
before pupation, and pupae one day after pupation 
were taken to record acid and alkaline phosphatase 
activity in the fat bodies. Gomori’s techniques 
(Pearse, 1968), for histochemical demonstration of 
phosphatases were used. Hartree (1972) was 

followed for the determination of protein and! 

Tanaka and Tizuka (1968) for acid and alkaline 

phosphatases. Fat bodies from ten insects were 

pooled—0*02 ml from each insect sucked up with 
a micro-syringe— for the determination of acid and 
alkaline phosphatases and protein. 

Results 

The acid phosphatase activity in the fat body 
nucleus was diffused and feeble. The cytoplasm 
of the fact globule was positive to this phosphatase. 
The activity near the nucleus was in the form of 
granules. The cytoplasm away from the nucleus 
was diffusely positive. The larval fat body exhibited 
numerous positive granules. After the larval monlt, 

i.e., in early pupal stage the size and intensity of 
the granules fell significantly. Acid phosphatase 
activity was 4*5 X 10"<VMg protein/sec. in larva 
which reduced to 1*7 X 10’<VAtg protein/sec. in pupa. 

The alkaline phosphatase activity in. the cytoplasm' 
of the fat mass was also in the form of granules. 
The nucleus was negative. The nuclear membrane 
was intensely positive. The outer edge of the 
cytoplasm was lined with large granules. The 
early pupal stage showed reduced alkaline 
phosphatase activity as compared to that of the 
larval form. Alkaline phosphatase activity in the 
larva was 6-6 X 10"<VAtg protein/sec. which 
diminished to 1-3 X 10"<V/.tg protein/sec. in pupa. 

Discussion 

The functional unit of a fat body is composed 
of a large peptral fat globule besiezed with a large 


number of peripheral granules. The iatlci" were 
called protein storage granules (Locke and Collins, 
1965), and acid phosphatase rich granules (Benson 
and Benson, 1966). Acid phosphatase has been 
shown tO' be present in lysosomes. Dc Duve (1959) 
considered that the lysosomes arc the limiting bags 
delimitedi by lipoprotein membranes and they con¬ 
tain acid phosphatase as one of the enzymes. It has 
been suggested that the acid phosphatase may be 
concerned with active protein synthesis (Ih’anko, 
1951 ; Pearse, 1968 ; Novikolf, 1961 ). In the presciU 
■experiment it was noted that two days before the 
larva moulted into pupa, the acid phosphatase 
activity in the fat bodies was very strong and it 
was reduced noticeably after the moult. Walker 
(1966) proposed that the release of lysosomal 
enzymes and therealong reorientation of celliilai’ 
organelles provide an evidence for the syntiicsis of 
proteinaceous food-stuff. Synthesis and release of 
protein by fat bodies in Schistocerca is 

shown (Hill, 1965). 

It is suggested that alkaline phosphatase activity 
might be concerned with the nucleic acid synthesis. 
Staining the fat globules with toluidine blue, 
Bonhag (1955) suggested that they may contain 
RNA. Danielli ( 1953) indicated (hat (he alkaline 
phosphatase plays an important role in nucleic acid 
synthesis. It was pertinently noticed in the present 
experiment that alkaline phosphatase activity was 
much lowered after the larva! moult which might, 
be related with the low cellular metabolic activity. 
Alkaline phosphatase, probably hydrolyses ATB in 
fat globule to liberate energy to be used in protein 
synthesis. 

Zoology Department, Govt, Gollege, G. P. Josiii. 
Ajmer, Rajasthan (India), March (0, 1975. 
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OCCURERNCE OF NEREIS (NEANTHES) 
MOSSAMBICA IN INDIAN WATERS 

Studies on the systematics of Polychaetons Annelids 
of India have been extensivei’3. The present finding 
of a rare Errant Polychaete Nereis (Neanthes) mos- 
sambica Day, 1957 (Family : Nereidae) in the 
brackish waters of Visakhapatnam Harbour is 
worth reporting. A perusal of the existing litera¬ 
ture has revealed that this is the first record of 
this species from Indian waters. The only one 
record available to date is the original report by 
Day-, from Morrumbene estuary, Mocambique, 
South Africa. It is hoped that the present report 
will stimulate search for this Polychaete in other 
regions of the world in general and India in 
particular. 

The description of the specimens presently collec¬ 
ted agrees almost entirely with that given by Day2 
excepting for a few minor variations ; Length 
45 mm. Width 2 mm. About 75 segments. 
Proboscis (Figs. 1 and 2) with Group I = 1-3 in 
a line, Group II 16 in three oblique rows. 
Group III = a patch of 21, Group IV = a wedge 
of 22, Group V = 0, Group VI = one large oval 
paragnath, Groups VII and VIII = a band of two^ 
irregular rows. 



Fig. 1. Proboscis: Dorsal view. 


It is possible that the species has a wider distribu¬ 
tion than was ori^nally believed and efforts to 


look for it both along the East and West coasts of 
the Indian peninsula would be rewarding. 



Fig. 2. Proboscis : Ventral view. 


I thank Prof. K. Hanumantha Rao for his: 
valuable guidance and for the facilities provided. 
I am thankful to the C.S.I.R. for the award of 
a J.R.F. 

Department of Zoology, B. Raghunath. 

Andhra University, Waltair, August 6, 1975. 
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HISTOCHEMICAL STUDY OF THE 
STEROIDOGENIC SITES IN THE TESTES OF 
THE LIZARDS, HEMIDACTYLUS FLAVIVIRIDIS 
AND MABUYA CARINATA 
Histochemical demonstration of A ^-3 ^-hydroxy- 
steroid dehydrogenase (A^-3 /^-HSDH) has shown 
that the Leydig cells are the active sites of 
steroidogenesis in the testes of a few reptiles 
that have been studied so fart "3. Recently, 
besides A^■■3 ^-HSDH, another key enzyme, 
17 involved in the bioconversion of sex 

steroids, has been demonstrated in the Leydig cells 
and the seminiferous epithelium in the testes of 
chameleon, python, crocodile^ and cobra^. How¬ 
ever, according to an earlier report, no A^-3 /5-HSDH 
activity could be histochernically observed in thf 
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testis of Hemidactyliis flaviviridis^. From the 
presence of sudanophilic and cholesterol positive 
lipids, it has been suggested that the Leydig cells 
of Mabuya macularica are the steroid secretors^. 
In view of these observations, histochemical 
localization of A^-3 ^-HSDH, 17 ^-HSDH, glucose- 
6-phosphate dehydrogenase (G-6-PDH) and NADH 
diaphorase activity was carried to investigate precisely 
the steroidogenic cellular sites in the testes of the 
lizards, H. fiaviviridis and Mabuya carinata. 

Fresh frozen sections of H. flavivindis and 
M. carinata testes were incubated in the media 
containing the individual substrates, pregnenolone 
and dehydroepiandrosterone for localising, A^-3^- 
HSDH : testosterone and 17 ^j-estradiol for 17 fj- 
HSDH; D-glucose-6-phosphate disodium salt for 
G-6-PDH ; and reduced NAD for NADH diapho¬ 
rase, according to the method described earlier^-s. 

Histochemical reaction for these enzymes in the 
testes of the two lizards, as indicated by the deposi¬ 
tion of dark blue diformazan granules, was intense 
in the Leydig cells (Figs. 1, 2). The seminiferous 



Figs. 1~2. Fig. 1. Showing 5-HSDH, 

activity in the testis of H. fiaviviridis. Fig. 2. Show¬ 
ing G-6~PDH activity in the testis of M. carinata. 
(IC = Leydig cells; ST = Seminiferous tubule. 
The scale lines indicate 100/*.,) 


epithelium also showed faint but positive reaction for 
these enzymes. Our observation, the presence of A^"3^- 
HSDH activity in the testis of H. fiaviviridis, is 
contrary to the earlier report that this enzyme is 
absent in the testis of H. fiaviviridis. Furthermore, 
it is interesting to note that the seminiferous 
epithelium is also capable of steroid biosynthesis: 
as inferred from earlier histochemical observations 
on a few reptiles-^’^ and the in vitro conversion 
studies on the isolated seminiferous tubules of the 
cobra testis'^^. 

We thank Prof. M. Appaswamy Rao for 
providing facilities and W.H.O., Geneva, for the 
gift of fine chemicals (Supported by the U.G.C. 
Financial Assistance to Teachers No. 4758, awarded 
to the first author). 
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ANNUAL MALE REPRODUCTIVE CYCLE OF 
HOUSE SPARROW PASSER DOMESTICUS 
(LINNAEUS) 

Seasonal reproductive cycle of birds has been 
studied by a number of workers^’-. However, such 
studies on avian species inhabiting the North, 
Western part of the semi arid regions, of the Indian 
subcontinent have not been made. This report 
embodies observations on the monthly changes in 
the weight and histology of the adult testes of house 
sparrows. Monthly collections of the sexually adult 
males were made. After obtaining the body 
Weight, both the testes were removed and weighed 
tdgether to the nearest miligram. Portions of the 
testicular tissues were fixed in Bonin’s fluid, embed¬ 
ded in paraffin, sectioned at 5 /*, and stained with 
Harris haematoxylin and eosin. Tubule diameters 
were also recorded for each month from the histologi¬ 
cal sections passing through the center of the testes. 
At least 6 birds were sacrificed every month. 




104 


Letters to the Editor 


t Current 
Science 


Table I 

Monthly variations in the average mean body weighty the combined testicular weighty rng testis weightjgni body weight 
and the seminiferous tubule diameter of the house sparrow Passer domesticus 


Month 

No. of birds 

Body weight 
(gm) 

Testes weight 
(mg) 

mg Testes \vt/gni 
body weight 

Tubule 

Diameter 

ip) 

January 

6 

18-84^1 -1 

35 •2± 3-6 

1 ■96± -022 

1 -1 

February 

6 

20-16ih -01 

215 •6± 5-5 

I0-65rt: '092 

2-3 

March 

6 

21-1 ±0-8 

385 ■4±31 -2 

18-26itl -68 

3-2 

April 

6 

21 -84^0-6 

408 '2 ±30 -4 

19-73±1 -46 

3-1 

Mlay 

6 . 

22-28+0 -9 

441-6±38-l 

20 •05±2-n 

3-2 

June 

6 

20-76±0-6 

226 •0± 3-9 

10-62±0-61 

2-1 

July 

6 

21 -261111 -4 

189-2±17-4 

9-12i0-30 

1 -3 

August 

6 

i8-84dzl -3 

56 •4± 6-8 

2-99 ±0-08 

1 -2 

September 

6 

19-9 ±0-9 

14-3± 2-9 

0-57±0 -013 

1 -9 

October 

6 

18*6 ±0-8 

15-5± 3-2 

0-90±0 -02 

1 -0 

November 

6 

20-1 ±0-8 

8-8± 1-1 

0-44+0-01 

0-4 

December 

6 

20-0 ±0-4 

5-0± 0-02 

0-29±0 001 

0-4 


Table I presents the monthly variations in the body Regression continues from July to August. During 
weight, the testicular weight, mg testis weight/gm this period, all the tubules of a testes do not appear 
body weight and the seminiferous tubule diameter 


of house sparrows. The testes are sexually regres¬ 
sed and exhibit minimum weight from September 
to December. The testicular weight begins to 
increase from January. From February onwards 
the testicular weight increase rapidly and reaches 
the maximum in May. The peak in the testicular 
weight is followed by a sudden, statistically signifi¬ 
cant (P < O’OOl), decline in June ; the combined 
testicular weight drops from 441*6 mg in May to 
226-0 mg in June. This decrease in the testicular 
weight continues upto December when a fresh cycle 
starts. 

Testicular histology compliments with the 



weight changes. In January, the majority of birds 
are sexually inactive but some exhibit early stages 
of recrudescence. In these, the germinal epithelium- 
becomes two or three layers thick and is composed 
mainly of spermatogonia and the primary spermato¬ 
cytes. Tunica albuginea is very thick. In February, 
the seminiferous tubule diameter increases. The 
testes become spermatogenetically recrudescent con¬ 
taining numerous spermatids. During March, 
April and May, house sparrow attains full breeding 
condition. The seminiferous tubule diameter 
eniarges maximally and shows bundles of spermato¬ 
zoa with several layers thick germinal epithelium 
(Fig. 1). Interstitial cells appear to be scanty in 
number and the tunica albuginea become thin. Ini 
June, the testicular regression commences. There 
is a decrease in the seminiferous tubule diameter. 



Figs. 1--2. Fig. 1. Photomicrograph of an 
active testis of Passer domesticus showing germ cells 
at various stages of development. Haematoxylin- 
eosin, X 10 x 40. Fig. 2. Photomicrograph of 
an inactive testis of Passer domesticus showing only 
spermatogonia and spermatocytes, x 10 x 70, 
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in the same stage of regression and some even- 
show a few spermatozoa. By September ancfi 
October the; sexual regression is complete. The 
tunica albuginea shows slight increase in thick¬ 
ness and the intertubular spaces become filled with 
interstitial cells. Spermatozoa are completely absent. 
In November and December, the tubule diameter 
further shrinks in size and the number of inter¬ 
stitial cells appear greatly increased (Fig. 2). 

In the present study, it is observed that there is 
a correlation between the body weight and the 
weight of gonads, except during the months of 
November and December (Table I). During these 
months, the body weight does not correspond with 
the testicular weight. The testes are dormant whereas 
the body weight is comparatively higher. This is in 
agreement with the previously reported findings of 
Nice^’*^ who has shown that some species gain weight 
during winter and therefore, the body weight and 
the testicular weight ratio is negated. The present 
result also shows a positive correlation between the 
body weight and tubule diameter. The tubules are 
maximally expanded in the month of May when 
the testicular weight is high. A similar relation¬ 
ship has also been reported in spotted Munia^. 

We wish to record our thanks to Prof. A. S. 
Kapoor for providing various facilities in the 
department and are grateful to C.S.I.R. (India) for 
the award of Junior Fellowship to one of us 
(M. S.). : 
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PROTECTIVE RESEMBLANCE OF THE NEST 
OF NASUTITERMES BECKERI PRASAD AND 
SEN-SARMA (INSECTA : ISOPTERA: 

TERMITIDAE) TO THE BARK OF 
VETERIA INDICA* 

Several cases have been cited in literature tO' 
illustrate the close resemblance of colour and form 
of an animal to an object that hormonise with 
the environment. However, protective resemblance 
of the nest to an object does not seem to have been 
repoited so far. While. surveying, the termite fauna 
pf JCarnataka State (December 1970), an interesting 


instance of protective resemblance of termite nest 
to: the bark of Vateria indica was observed at 
Kenchanakumari Reserve Forest. The nests were 
lodged on the main stem of the trees at heights 
varying from 50r-450 cm. Only one nest was found 
on one tree. Outer covering of each nest com¬ 
prised of a thin papery layer exactly matching the' 
colour of the bark of the stem. Colour mimicry 
of nests was so perfect as to appear as an out¬ 
growth of the tree (Fig. a). Each nest was loosely 
attached to tree and could be taken out intact 
with little effort. They were light in weight (200 gm 
for 5650 cc in volume). 



Figs.* a-c 


Cross-section of nests revealed a compact mass 
with a large number of inter-connected cells, or 
cavities arranged concentrically (Figs, b, c). Measure¬ 
ments of individual cells varied from *1*3 to 
8*60 X 2*32 cm. The wall separating one cell 
from the other was very thin (0*03 to 0-05 cm). 
In addition to the vertical partition walls, each cell 
had pillars and transverse walls of the same thick¬ 
ness of the partition wall of the cell. These add 
to the rigidity of the cell. Towards the periphery 
of the nest, the cells were narrower than in the 
centre. .. 

Forest Entomology Branch, B. K. Gupta. 

Forest Research Institute and Colleges, 

Dehra Dun, August I, 1975. 
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VIABILITY OF PLASMOPARA VITICOLA 
SPORANGIA PRODUCED AT DIFFERENT 
TIMES IN A DIURNAL CYCLE 
The downy mildew of grapes caused by Plasmopara 
viticola (B and C) Berl. and DeT. is a serious 
disease in peninsular part of India. For effective 
chemical control of this disease it is necessary to 
know the germinability of sporangia collected at 
different times of the day and also when sporangia 
with the highest germination percentage are produced. 
In order to obtain this information, grape leaves 
showing downy mildew growth were gently tapped 
at 4 p.m. to dislodge the preformed sporangia. 
From such leaves the sporangia were collected in 
sterile water by using a soft brush at 2 hr-intervals 
from 6 p.m. to 4 p.m. the following day. Sporangial 
suspensions containing 2,00,000 sporangia per ml 
were prepared. One drop of the suspension was 
placed in a sterile concavity microslide and incubated 
in moist chamber in darkness at 30° C. The 
number of sporangia germinated was counted at 
hourly intervals for seven hours. From the total 
number of sporangia in a microscopic field, the 
per cent of sporangia germinated was calculated. 
The results are presented in Table I. 


produced during different times of the day, those 
collected at 2 a.m. gave the highest percentage of 
germination. The sporangia collected after that 
showed a drop in the percentage of germination, 
and reached the lowest percentage when collecte(I 
at 8 a.m. The differences in mean sporangial 
germination between different times of collection 
were significant. The mean sporangial germinations 
after seven and five hours of incubation were on. 
par. 

The data indicated that the sporangia were short 
lived and did not survive exposure to sunlight at the 
temperature above 30° C prevailing at Coimbatore. 
Gregorys studied the factors influencing sporangial 
germination. Cubonii and Faes and Tonduz^ 
reported that sporangial germination was prevented 
by intense light. Viala^ observed severe incidence 
of downy mildew in France under conditions of 
reduced sunlight. High light intensity was attributed 
as a cause for the absence or rare occurrence of 
this disease in Southern Greece^. The maximum 
germinability of sporangia collected at 2 a.m. seemsi 
to serve a dual purpose in perpetuation of the fungus- 
avoidance of loss of viability due to sunlight and 
ensuring infection by making use of water film' 


Table I 


Germination of Plasmopara viticola sporangia collected at different times 


Time of 
collection 


Per cent of Sporangial germination— 

-hr after incubation 


1 

2 

3 

4 

5 

6 

7 

6 p.m. 

. . 

.. 

.. 

.. 

• • 

.. 


8 p.m. 

5-7 

10-3 

12-0 

12-9 

13*2 

13*4 

13-7 

10 p.m. 

10-6 

20 0 

23*6 

26-9 

28*7 

31 0 

31-6 

12 midnight 

16-4 

20-8 

33*2 

37*1 

38-2 

38*4 

38-4 

2 a.m. 

20-4 

37-1 

41*9 

42-9 

47*7 

48*7 

48-7 

4 a.m. 

24-0 

30-5 

31-7 

32*1 

33*4 

33*9 

33-9 

6 a.m. 

22*6 

24*5 

26-6 

29*9 

30-0 

30-2 

30-3 

8 a.m. 


5*7 

6-3 

7*0 

8*1 


8-3 

C.D. (P = 

0 *05) between times: 





1-8 

5 J 

,, Horns: 





1*8 

5 J 

,, Time x Hours interaction 




4-7 


The data revealed that the sporangia collected available on leaf surface for germination during 

from 10 a.m. to 6 p.m. did not germinate even after the cool night of diurnal cycle, 

seven hours. However, sporangia collected from The senior author thanks the Indian Council of 
8 p.m. to 6 a.m. germinated within an hour. Agricultural Research, New Delhi, for the award 

Sporangia collected at 8 a.m. germinated only after of junior fellowship during the tenure of which 

two hours of incubation. Among the sporangia the present investigations were carried out. He 
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REVERSION OF EMBRYO IN A SEED OF 
PLUMERIA’^ 

The seeds of Plumeria rubra L. are long (2*6- 
4-8 cm), flat, slightly hard and dull brown in colour 
with a large (0* 9-3* 1cm) chalazal papery wing. 
Normally the embryo root is situated towards thei 
micropylar end and the plumule towards the chalazal 
side (Fig. 1), but on exactly reverse condition 
(radicle towards chalazal wing side and plumule 
towards micropylar side) was observed during the 
dissection of the seeds (Fig. 3). It was quite 
interesting and created a curiosity to dissect more 
seeds and by chance an intermediate stage was also 
found. In this case the embryo root was situated 
laterally (Fig. 2). 



1 mm 


Figs, 1-3. Seeds of Plumeria rubra forma acuti- 
folia. Fig. 1. A normal dissected seed with 
radicle towards micropylar side. Fig. 2. Abnormal 
dissected seed with laterally placed radicle. 
Fig. 3. Abnormal dissected seed with radicle, 
towards chalazal side, (cot, cotyledons; r, radicle 
(Embryo root) ; W. wing-.). 


The cases of development of Embryo other than 
the egg in an embryo sac were reported by many 
workers (Maheshwari, 1950). But here it is inter¬ 
preted that there is reversion of the entire embryo 
through the intermediate stage during the early 
development of the embryo. 

The author is indebted to Prof. V. Puri, 
Dr. Y. S. Murty (Meerut University) and 
Sri. S. K. Agarwal (M.S. College, Saharanpur) for 
their valuable suggestions and to the Ministry of 
Education, Government of India, for financial help 
during the tenure of which this work has been 
done. 

Department of Botany, T. S. Chauhan. 
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Saharanpur, August 2, 1975. 

* A portion of the thesis approved for Ph.D. 
degree of Agra University. 
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‘ROSETTE HABIT’—AN INDUCED 
physiological MUTATION IN RAGI* OR 
FINGER-MILLET (ELEUSINE COR AC ANA, 
GAERTN.) 

Spontaneous mutants with a rosette habit have 
occurred in maize, sweetcolover, peas, Lolium perene 
and others. A study of such mutants resulted in 
establishing that the deficiency of the growth hormone 
Gibberellic acid (GA 3 ) or a similar substance, as 
responsible for such a habit. Many long-day 
plants prolong their vegetative phase forming a 
rosette, under short day conditions; but the 
application of GA 3 to such plants induces stem 
elongation followed by flowering. Induced mutants 
with a rosette habit and which turn towards normal 
after GA^ application have been reported in ground- 
nuti and in barleys. Induced mutants with a rosette 
habit have been reported in Cowpea^ and Cotton-. 
An induced mutant with rosette habit in finger 
millet (E. coracana) was isolated and its response 
to GAg is reported here. 

Material and Methods ' 

Treatment with gamma rays and ethyl methane 
SLilphonate and growing of M^j^ and Mo generations 
are described elsewhere'^. The mutant plants 
isolated in the Mo generation at a month’s stage 
were grown in pots. A spray of gibberellic acid 
(GA 3 ) solution at concentrations of 0, 20, 40, 60 and 
80 ppm was given to them. Four pots per con¬ 
centration served as four replications. The ' stem 
elongation was measured (from soil surface to the 
tip of the longest leaf) at the end of the week 
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after GA.,^ application. After the first week, spray¬ 
ing of GA 3 solution was continued with 40 ppm 
concentration only, till the plants had completed! 
their flowering. At this stage plants in 40 ppm 
treatment were divided into two lots. For one of 
the lots (A group) spray was stopped for two weeks, 
while the other lot (B group) received the. spray 
at weekly .intervals regularly. Mea;siurements of 
stem elongation were made before each application 
of GA;{. The seeds from these GA 3 treated plants 
were sown in their M 3 generation for confirming 
the mutant behaviour. 

Results and Discussion: 

The mutant was recognised as a distinct deviant 
from the seedling stage with crowded, short, thick 
and dark green leaves (Fig. 1). Its response to- 



Fig. 1 


GA 3 application as measured by stem elongation at 
the end of first week after application is presented 
in Table I. The data reveal that increase in- 
the height after GA^ application to be highly 
significant. Among the treatments the treatment 
40 ppm has shown the maximum response. Hence, 
further treatment with GA 3 was given only at 
40 ppm concentration. 

Table I 


G.A 3 treat¬ 
ments in 
ppm 

0 

20 

40 

60 

80 

Mean 

height 

2-65 

6 48 

9 48 

8-02 

4'-60 

(in cm) 

CD. 

at 5% level 
1 % level 


4- 12 

5- 76 



Repeated application was made on the basis o'f 
previous reports as in alfa-alfa-^. The mutan't^ 
required repeated application of GA 3 for their coist' 
tinuous growth. Treated-A group (Table II) whioJi 

Table n 



13th 

day 

18th 

day 

25th 

day 

32nd 

day 

39th 

day 

Control 

4'91 

4-63 

7-33 

7-33 

7-33 

Treated A 

16 -20 

16-20 

16-20 

157 -50 

335 -CO 

Treated B 

15-50 

15-50 

276 -25 

310-00 

395-CO 


Treated A—Gap of two weeks before 2nd application" 

of GA3 


had a gap of two weeks after the initial applica¬ 
tion produced little growth after the initial response, 
whereas, the other treated group with the gap oT 
only one week showed increased growth. These 
observations confirm the previous reports as men¬ 
tioned above. The deviants after treatment witln 
GA 3 attained almost normal appearance (Fig. 2 ) 
and flowered at a similar period as that of normal 
(non-mutant parent). The mutant without treat¬ 
ment with GA 3 flowered as late as three months, 
and the inflorescence was extremely compact and 
almost hidden in the leaf whorl. Some seed-set 
was observed in the treated mutants and none in 
the untreated. • 



Fig. 2 


The seeds from these deviants were carried to 
the M 3 generation and found to breed true to their 
type. This indicated the normal synthesis of GA.> 
or similar growth substance necessary for the growth 
of the plant has been affected due to- mutation. 
The Mj^ plants resembled normal plants and gave; 
rise to the mutants only in the Mo generation. la 
the Mo generation the segregation ratio varied from, 
15% in 10 kr treatment to 19% in 40 kr treat¬ 
ment. This is closer -to the expected ratio 
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of 20 % for a monogenic ratio, after accounting 
for deficit of recessives due to ‘diplontic selection’, 
etc. Hence the mutation involved is recessive toi 
the normal unlike the groundnut mutantt which i$ 
dominant with variable penetrance and expressivity. 
However, the barley mutant*^ is similar to the one- 
reported here. 

The mutation was observed in three (10, 20 and 
40 kr) of the six (0, 10, 20, 30, 40 and 50 kr) 
doses studied in X-rays, while in no EMS (Ethyl- 
methane sulphonate) treatments, it was observed. 
Amongst the previous reports the rosette mutant 
in groundnut has been induced in dES (diethyl 
sulphate) treatments while that of barley in 
treatments with X-rays. Ionising radiations are- 
known to destroy the biological activity of auxins^’ 
(Skoog, 1935) and also that of However, 

the rosette mutants represent destruction of GA 3 
activity induced as a genetic change. 

The authors are thankful to Dr. Karivaradana 
Raj, Lecturer in Plant Physiology, A.C. and R.I., 
Coimbatore-3, for his suggestion in application of 
GA.^ to the plants. The authors express their 
gratitude to Dr. K. S. Krishnasastry, for going 
through the manuscript and offering his valuable 
suggestions. 

Agricultural College and R. Sreekantaradhya.*’"" 

Research Institute, P. Madhava Menon.J 

Coimbatore, August 18, 1975. 
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ENDOSPERM EMBRYOIDS IN CULTURES OF 
NIGELLA DAMASCENA 

The endosperm has been generally considered 
. morphogenetically inactive, and even deadi. But 
the recent reports of callus formation and of 
organogenesis in endosperm cultures- lend experi¬ 
mental evidence to the morphogenetic potentiality 
of the endosperm. Nonetheless, our survey shows, 
that the data are limited to 21 species and points 
to an extensification of morphogenetic studies on 
endosperm in angiosperms. Our work reports 
embryoid formation in vitro from endosperm tissue 
of Nigella damascena Linn. (Ranunciilaceae). 

Mature seeds of Nigella damascena were obtained 
from the market. After surface-sterilizing in 
rectified spirit and nascent chlorine water the seeds 
were sown individually on Murashige and Skoogs 
medium containing 3% sucrose and jelled with 
0*8% agar (control). The effect of 2,-4-dichloro- 
phenoxyacetic acid (2, 4-D) on seed cultures was 
studied. In all 192 cultures were raised in 2 repli¬ 
cates of 96 cultures each. The cultures * were 
initially maintained in darkness for 10 days at 
250 Q ^ 2 “, and then in 75-80 or 3000-3500 lux 
at culture level. 

At maturity the seed contains a dicotyledonous 
embryo and 25—30 layers of endosperm (Fig. 1). 
The endosperm cells are densely cytoplasmic and 
usually uninucleate. Chemical tests showed the 
endosperm to be uniformly rich in protein and oil 
glubules. 

On the control medium up to 61% seeds 
germinated during which process the endosperm was 
consumed (Fig. 2) as in vivo. But on the medium 
supplemented with 2, 4—D (5 X lO'^h lO'^ M) the 
radicle emerged in 30% seeds and failed tO' develop 
into a root; in 14 days a yellowish, rather tran¬ 
slucent callus was seen enclosing the radicle (Fig. 3). 
The callus was so- friable that even a gentle 
squashing made it dissociate to largely single cells, 
some 2 -celled filaments, and a few clumps of less 
than 10. cells (Fig. 4). The single cells were 
either densely cytoplasmic or highly vacuolated. In 
cell content and staining properties the 2 -celled 
filaments resembled the densely cytoplasmic single 
cells, indicating that the latter were potential 
initials of the filamentous structures. 

Invariably the callus developed at the m'icro- 
pylar pole of the seed. It originated from up to 
5 peripheral layers of the endosperm ; the radicle 
did not contribute to callus formation (Fig. 5). In 
cultures in which the callus growth was extensive 
more and more of the endosperm tissue farther 
from the micropylar region also became prolifera¬ 
tive and, the newly formed endosperm callus fanned 
out from within the seed (Fig. 6 ) ; that part of 
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the endosperm tissue which lay in situ also increased! By 25 days of culture the endosperm callus 
as much as by 8 layers (Fig. 7). further overarched the radicle leaving only its tip 



Figs. 1-12. Morphogenesis of endosperm in seed cultures of Nigella damascena (cot = coty¬ 
ledon, end = endosperm, end callus = endosperm callus, t = testa). Fig, 1. L.s. seed at cul¬ 
ture, x 20. Fig. 2. L.s. seed above the level of shoot apex (note cotyledons), 28 days after culture 
on Ms (control) ; hardly any endosperm is seen persistent, x 18. Fig. 3. Wholemount of veil¬ 
like friable endosperm callus around the radicle seen 14 days after seed culture on MS -f 2, 4-D 
lO’-"* M ; the shoulders at the distal end of the radicle are of the ruptured testa, X 21. Fig. 4. Part 
of squash preparation of endosperm callus 63 days after seed culture ; note single cells of 2 types— 
vacuolated and richly cytoplasmic ; no cell clump is seen in this particular field of squash prepara¬ 
tion, X 75. Fig. 5. L.s. seed through micropyle upward, 15 days after culture on MS -j- 2,4-D 
5 X M. The radicle has emerged and is histogenetically intact. Observe the overarching 
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friable endosperm callus and its continuity with the parent endosperm in situ; note the extent 
of the ruptured testa and the level of shoot apex (arrow), x 20. Figs. 6, 7. L.s. seed in 2 parts 
■14 days after culture on MS + 2, 4-D lO'S M. In Fig. 6 the result of meristematic activity of 
the endos perm at and above the level of shoot apex is evident by the radial files of endosperm tissue 
flaring out from the seed. Fig. 7. Shows the remaining part of the same seed; compare with 
Figs. 1 and 2, Fig. 6, X 22, Fig. 7, X 18. Figs. 8, 9. Filamentous embryoids isolated from' 
endosperm callus 68 and 71 days after seed culture; Fig. 8, x 179, Fig. 9, x 93. Figs. 10, 11. 
Mitosis in an isolated cell and in a filament. Fig. 10, x 105, Fig. 11, x 351. Fig. 12. Globular 
embryoid in wholemount of endosperm callus, x 297. 


visible. The callus continued to be friable even 
60 days after culture. It presented fewer single 
cells but an increased number of filamentous 
structures (Figs. 8, 9) which resembled the early 
stages of embryogeny of this species in vivo^. 
Mitoses were observed in both—densely cytoplasmic 
single cells and filamentous embryoids (Figs, 10, 11). 
Although the chromosome number could not easily 
be determined, counts made from the dividing 
single cells and filaments showed it to be nearly 
the triploid number characteristic of the endosperm' 
tissue (n = 6 for Nigella damascenaf^). Embryoid 
formation occurred in 100% seed cultures in which 
the endosperm had callused. In ageing cultures the 
embryoids differentiated copiously and some reached 
the globular stage (Fig, 12). Although a given 
population of single cells could not be kept under 
continuous observation, the close cytological 
similarity between embryoids and densely cyto¬ 
plasmic single cells, and the incidence of mitoses 
in the latter strongly indicate that the embryoids 
are of single cell origin. 

Reports of successful endosperm culture are 
sporadic ; of 21 species so far studied organogenesis 
has been achieved in 9 taxa (6 parasitic and 
3 autotrophic), and embryoid differentiation in 
only 3 taxa —Nigella (present work), Ricinus^ and 
Croton^. Interestingly, in all these 3 taxa the 
embryoids differentiated up to globular stage only. 
In view of the rare differentiation of endosperm; 
embryoids, that such embryoids have been obtained 
in 100% callused cultures and in so copious a 
quantity in Nigella damascena are significant. 
Further investigations must be directed to examine 
what makes the endosperm more recalcitrant than 
other tissues to organogenesis in general and to 
embryoid differentiation in particular. 

We thank the Council of Scientific and 
Industrial Research, New Delhi, for a research 
fellowship to one us (MS). We express our 
sincere appreciation to Professor H. Y, Mohan 
fem, for facilities, and to Dr. M. R. Vi jay a- 
raghavan, for photography. 
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bacterial blight of ‘ FOUR-O’CLOCK’— 

A NEW DISEASE IN INDIA 

A SEVERE blight disease was observed to be 
pilevalent on bushes of ‘four-O’clock’ (Mirabilis 
jalapa L.) during monsoon months of 1970 and 
1971, in Simla (1800-2100 m.a.s.l.) and Almora 
(1500-1650 m.a.s.l.), respectively. In nature, the 
disease was manifested as foliar spotting and 
blighting. The sp^ots were brown to dark brown, 
circular or irregular and measured about 0*1-0-5 cmi 
in diameter. The blight symptoms appeared as 
marginal necrosis on leaves, extended inward rapidly 
along the veins under favourable weather conditions 
(Fig, 1). Severely blighted leaves were shed-off. 



Fig. 1. Symptoms of bacterial blight on 
Mirabilis jalapa leaves. 
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In advance cases the stem was also invaded through 
petiole of blighted leaves, turned brown and shrank' 
in girth. Ultimately, plants were destroyed corn- 
pletely. - 

Microscopic examination of affected plant parts 
suggested bacterial etiology of the disease. In] 
repeated isolations, a yellow pigmented bacterium, 
growing as circular, raised, smooth, convex, glisten¬ 
ing and butyrous colonies with entire margins on 
NA, was obtained. Typical symptoms of the disease 
were reproduced on young heaHthy host plants 
within 15 days by spray-inoculating an aqueous 
suspension of the bacterium. 

The phytopathogenic organism was Gram-nega¬ 
tive, rod-shaped,, mostly single, capsulated, non- 
sporing, non-acid fast. and motile with single polar 
flagellum. The biochemical and physiological 
characteristics of the bacterium were : strictly 
aerobic ; utilized glucose oxidatively; gelatin 
liquefied ; starch and aesculin hydrolysed; 
lypolytic with Tween-80; produced ammonia, 
hydrogen sulphide and catalase but not urease, 
tyrosinase and oxidase ; nitrate reduction, indole 
production, Voges-Proskauer and methyl red tests 
were negative; asparagine was not utilized as a 
sole source of carbon and nitrogen; growth 
inhibited by 5% salt in broth, milk peptonized 
without coagulation; litmus not reduced ; produced 
acid without gas from arabinose, ribose, xylose, 
fructose, galactose, glucose, mannose, maltose, 
sucrose, malibiose, trehlose, dextrin, glycogen, 
starch, glycerol, mannitol but not from rhamnose, 
lactose, sorbose, raffinose, inulin, erythritol; sorbitol, 
dulcitol, salicin, a-methyl-D-glucoside and meso- 
inositol ; utilized sodium salts of acetic, citric, 
lactic, propionic and succinic acids but not of benzoic 
acid. 

The cultural, morphological and physiological 
properties lof the phytopathogenic organism suggested 
that the bacterium belongs to the genus Xanthch 
monas. 

Host range studies revealed that the xanthomonadl 
was capable of infecting Cyamopsis tetragonoloba, 
Phaseolus lunatus, P. vulgaris and Vicia faba. The 
susceptibility of V. faba was exceptionally more 
than other hosts. It was also observed that 
X. phaseoli, incitant of common blight of beans, 
could not infect M. jalapa. 

Though the pathogen could infect a few leguminous 
hosts, it obviously differed from X. cyamopsidis Patel, 
Dhande and Kulkami2*3, X phaseoli (Smith) 
Dowson^ and X. vignicola Burki., in host range and 
some physiological properties. The incitant of the 
bacterial blight of Tour-O’clock" is, therefore, 
identified as a new species and the binomial 
^apthomonas mirabilis sp. noy. is proposed. 


The disease is*^ a new record to science. The 
extent to which. X, mirabilis wiould be threatening 
■the leguminous crops in temperate regions in India 
needs' to be investigated. 

Division of Mycology and J. C. Durgapal. 

Plant Pathology, B. M. Trivedl 

Indian Agricultural Research 
Institute, 

New Delhi, 8, 1975... 
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AN INCIPIENT GYNOSTEMIUM IN THE 
ALOINEAE (LILIACEAE) 

During a study on the floral anatomy and morpho¬ 
logy of the Liliaceae, an intere'sting case of fusion 
of the bases of some stamens with the ovary was 
observed in Aloe barbadensis Mill. To confirm 
this, a number of species of Aloe and also the 
related genera, Haworthia and Gasteria, were 
studied. 

The number of stamens in ‘ all the species is six 
and these are arranged in two alternating whorls of 
three each. In A. barbadensis, four to five stamens 
are united with the base of the ovary for a short 
length (Fig. 1). In. Hpworthia limifolia Marloth., 



Figs. 1--4. Fig. 1. Ahe barbadensis. Fig. 2. 
Haworthia limifolia. Fig. 3. Gasteria trigona ? 
Fig. 4. Aloe barbadensis, a stamen united with the 
s^le (L, loculus; N, septal nectary ; PL, placental 
bundles .S.C., stylar canal; ST, stamen or a staminal 
strand; Sty, style). . . . 
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the inner stamens are united with the ovary for a 
greater length, while the outer stamens are adnate 
to the perianth tube (Fig. 2). In a species of 
Gasteria (G. trigona Haw. ?), all the six stamens 
are adnate to the ovary for a still greater length 
(Fig. 3). In some of the sixteen studied species of 
Aloe, Haworthia and Gasteria, no such adnation 
was observed, while in a few others one or the 
other of the above variations were met with. In 
abnormal flowers of A. barbadensis and H. limifolia, 
one of the six stamens (generally an antero-lateral 
one of the inner androecial whorl) is united with 
the style ■ as well (Fig. 4). 

In some other liliaceous genera, e.g., Ornitho- 
giossiun viride var. undulatum, Buxbaumi records 
coalescence of four of the six stamens with the 
ovary. In abnormal flowers of Tofieldia calyculata, 
Leinfellner'i records a similar adnation. 

A marked adnation of the stamens with the 
gynoecium has been recorded for the Apostasiaceae^. 
(n the Orchidaceae, the fusion of the staminal and 
stigmatic whorls has reached an extreme degree, and 
the gynostemium appears like a central pillar-like 
structure^*. These are highly advanced taxa of the 
petaloid monocotyledons. 

The Liliaceae are generally considered as the 
basic stock for the evolution of many families of 
the petaloid monocotyledonaeS. Moreover, this 
evolution is thought to be along a few, related and 
parallel, lines-'*. The occurrence of an incipient 
gynostemium in the. Aloineae is, therefore, signifi¬ 
cant. It indicates that the trend towards the 
development of a gynostemium does exist in the 
Liliaceae. 

The authors are grateful to Dr. R. M. Pai, for 
his guidance and critical comments, and to Prof. K. B. 
Deshpande, for facilities. 

Plant Morphology N. P. Vaikos. 

Laboratory, S. K. Markandeya. 

Department of Botany, 

Marathwada University, 

Aurangabad, August 20, 1975. 
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BACTERIAL LEAF SPOT OF GARDEN 
NASTURTIUM IN INDIA • 

During monsoon months of 1969, a severe foliar 
spotting disease of garden nasturtium {Tropaeolum 
majus L.) was observed in Simla (1800-2100 m. 
a.s.l.) (Fig. 1). The spots were small, circular, 
necrotic brown and about 0-5—1*0 mm in diameter. 
Narrow brown lesions of about 0*5 cm length were 
also> present on petiole and stem. Severely affected 
plants exhibited premature yellowing and drooping 
of leaves. Microscopic examination of necrotic 
tissue of spots suggested bacterial etiology of the 
disease. 



Fig. 1. Bacterial leaf spots on Tropaeolum mafus. 

From fresh spots, a green fluorescent bacterium 
forming small, circular white, translucent, smooth, 
flat and glistening colonies with entire margins on 
NA was isolated. The isolate produced typical 
syptoms of the disease within 5-7 days when spray- 
inoculated on young healthy host plants. The patho¬ 
genic bacterium which was rod-shaped. Gram-nega¬ 
tive, non-spore forming, non-acid fast and motile 
with 1-4 polar flagella (occasionally bipolar), 
showed the following physiological characteristics : 
aerobic; utilized glucose oxidatively; gelatin not 
liquefied; produced ammonia but not hydrogen 
sulphide, indole, acetoin and levan, starch not 
hydrolysed; nitrate not reduced; tolerated 5% salt 
in broth; no peptonization and coagulation of milk; 
produced acid without gas from galactose, glucose, 
sucrose, glycerol, mannitol but not from lactose, 
maltose and silicin, utilized sodium salts of acetic, 
citric, propionic and tartaric acids but not of benzoic 
and oxalic acids. 

The bacterium has been identified as a species of 
Pseudomonas. The disease is new fqr this host in^ 
Ipdia, 
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P. apt at a (Brown and Jemieson) Stevens has been 
reported to produce leaf spots on garden nasturtium 
and sugarbeet {Beta vulgaris L.)-. The present 
isolate, however, did not infect sugarbeet and 
distinguished itself from P. aptata in some physio^ 
logical and biochemical characteristics alsoi. xhe 
differences, therefore, suggest that the Pseudomonas 
sp. isolated from T. majus in India is a distinct 
strain of P. aptata. 

Division of Mycology and .T. C. Durgapal. 

Plant Pathology, B. M. Trivedi. 

Indian Agricultural Research Institute, 

New Delhi, August 8, 1975. 
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BRASSICA CAMPESTR1S VAR. TORIA—K NEW 
HOST FOR HELLULA UNDALIS F. 
(PYRALIDAE: LEPIDOPTERA) 

Helhila undalis F. has been reported feeding on 
cabbage, cauliflower, turnip, radish, at times on 
mustard, seedings of egg plants, spinach, beet and 
cabbage. The larvae eat the growing point and 
burrow in the stem and larger leaves of cabbage^ 
and a single plant is seen harbouring as many as 70 
larvae2. 

During October 1974, when the crop was 30-^ 
45 days old, B. campestris var. toria (grown at 
Farm of the Haryana Agricultural University, 
India) was consumed by HelluJa undalis F. 

The larvae feeds the internal content of the stem 
of the infested plant leaving a tunnel behind and 
thus reaches up to the root zone. The larvae were 
collected from the field and reared in the labora¬ 
tory up to the adult stage, and were identified as 
H. undalis F. This insect has not so far been 
recorded on this crop earlier by any worker ini 
India or abroad. 

Sincere thanks are due to Dr. T. P. Yadava, 
Economic Botanist (Oilseeds), for providing neces¬ 
sary facilities and to the Director, British Museum, 
London, for identifying the insect. 
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Hissar (Haryana), August 18, 1975. 
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THE EFFICACY OF COMBINATION 
TREATMENT IN PROMOTING MEIOTIC 
STABILITY OF HEXAPLOID TRITICALE 
{TRITICALE HEXAPLOIDE LART.) 

Triticale, the first man-made cereal, though has 
got certain positive points over more conventional 
wheat, as yet has failed to be commercialized, the 
main drawback being poor seed-setting due to meiotic 
instability. Many scientists, who are now working 
to improve upon the drawbacks of this cereal, have 
also used mutation breeding as a possible methodi’2. 

The present communication emphasizes the use of 
combination treatment, i.e., treatment with twO' 
mutagens in combination, for the achievement of 
said goal. 

For this purpose, seeds of three promising strains 
of 6 X triticales (Arma 157, PC 201, and BC 223) 
were subjected to three mutagen treatments— | 

(fl) 5 Kr, Gamma rays, {b) 0T5% Ethylmethane 
sulfonate, and (c) 5 Kr, Gamma rays -f- 0*15% 

EMS in combination. For irradiation, dry seeds; 
were used and for EMS, post-treatment (8 hours 
of-soaking in distilled water followed by 12 hours 
of mutagen treatment) was utilized. In the case 
of combination treatment, dry seeds were first 
irradiated followed by post-treatment with EMS, 

250 seeds being used per treatment. M^ genera¬ 
tion was raised along with the controls in the field 
in November 1972. Seeds from M^ population 
were collected and M 2 raised therefrom in 
November 1973. In Mo twenty plants per muta¬ 
gen treatment were studied for meiotic stability— 
the parameters being: (1) Mean univalents per 
cell in first and second metaphase, (2) mean 

laggards per cell in first and second anaphase, | 

(3) mean laggards per cell in first and second ■ 

telophase and (4) mean micronuclei per tetrad 
cell. 

The data on the frequency, of univalents at 
first and second metaphase are presented in Table I. 

The number of irregular cells was found to be 
drastically reduced in all mutagenically treated 
strains but more so in the case of combination 
treatment. In each case the total number of cells 
scored being 50. The same holds true for the 
appearance of mean univalents per cell, the only 
exception being Arma 157, where treatment of 
Gamma rays scores a point over combination treat¬ 
ment. Table II summarizes the data on the frequency 
of laggards at first and second anaphase. It is 

evident that the combination treatment is better 
as compared to either of the two in this case also. 

The data on the frequency of laggards at telophase 
one and two has been presented in Table III and 
that for frequency of micronuclei in tetrad cells ju 
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Table I 


Frequency of univalents at and 


Treatments 

Control 

5 Kr Gamma rays 

0-15%EMS 

5 Kr Gamma rays -7- 
0*15% EMS 

Strains 

No. of 
Irregular 
cells 

Mean 
Univalents 
per cell 

No, of 
Irregular 
cells 

Mean 
Univalents 
per cell 

No. of 
Irregular 
cells 

Mean 
Univalents 
per cell 

No. of 
Irregular 
cells 

Mean 
Univalents 
per cell 


Ml Ma 

Ml Ma 

Ml M 2 

Ml M 2 

Ml M 2 

Ml M 2 

Ml M 2 

Ml M.> 

Arma 157 

45 44 

1-7 2-3 

34 42 

1*3 1*6 

38 38 

1*5 2*0 

33 33 

1-6 1-7 

PC 201 

42 33 

1-7 1-5 

39 39 

2*0 2*0 

38 34 

1 *8 1 *7 

34 33 

1 *7 1 *5 

BC223 

38 33 

1 *4 1-3 

31 28 

1*3 1*3 

30 38 

1*2 1-3 

25 22 

1*3 1*1 





Table II 







Frequency of laggards at and A 2 




Treatments ~> 

Control 

5 Kr Gamma rays 

0-15% EMS 

5 Kr Gamma rays -r 
0*15% EMS 

Strains 

No. of 
Irregular 
cells 

Mean 
Laggards 
per cell 

No. of 
Irregular 
cells 

Mean 
Laggards 
per cell 

No. of 
Irregular 
cells 

Mean 
Laggards 
per cell 

No. of 
Irregular 
cells 

Mean 
Laggards 
per cell 


Aj As 

Ai A 2 

Ai A 2 

Ai A 2 

Ai A 2 

Ai A 2 

Ai A 2 

Ai A 2 

Arma 157 

46 42 

3-8 20 

36 38 

3 *2 1 -4 

38 39 

2 *5 1 *7 

35 36 

2*1 1*6 

PC 201 

42 43 

2-6 2-2 

41 36 

3*0 1*8 

37 38 

3*3 2*2 

35 38 

3*2 1*5 

BC 223 

39 35 

1-8 2-4 

27 25 

1*3 2-3 

36 38 

1*5 2*1 

23 27 

1*3 1*6 





Table III 







Frequency of laggards at 

and T 2 




Treatments 

Control 

5 Kr Gamma rays 

0*15% EMS 

5 Kr Gamma rays 
+ 0 15% EMS 

Strains 

No. of 
Irregular 
cells 

Mean 
Laggards 
per cell 

No. of 
Irregular 
cells 

Mean 
Laggards 
per cell 

No. of 
Irregular 
cells 

Mean 
Laggards 
per cell 

No. of 
Irregular 
cells 

Mean 
Laggards 
per cell 


Ti T 2 

Ti T 2 

Ti T 2 

Ti T 2 

Ti T 2 

Ti T 2 

Ti T 2 

T3 T 2 

Arma 157 

49 44 

2*8 2*5 

33 35 

1*6 1*8 

41 40 

1*9 2*7 

35 37 

1*7 2 1 

PC 201 

37 42 

1*4 2*0 

39 36 

2*0 1*9 

35 40 

1*7 2*1 

34 35 

1 *5 1 *5 

BC 223 

37 40 

1*6 1*9 

20 25 

1*3 1*6 

36 32 

1-1 1-6 

16 24 

1 *1 1-3 


Table IV In both the cases mutagen treatment To further check the validity of this observation, 
seems to have rendered meiosis more stable. the significance of the data was calculated using 
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Table IV 

Frequency of micronuclei in tetrad cells 


Treatments 

Control 

5 Kr Gamma rays 

0 -15% EMS 


5 Kr Gamma-rays 
+ 0*15% EMS 

Strains 

No. of 

Mean 

No. of 

Mean 

No. of 

Mean 

No. of Mean 


Irregular Micronuclei Irregular 

Micronuclei 

Irregular Micronuclei Irregular Micronuclei 


cells 

per cell 

cells 

per cell 

cells 

per cell 

cells per cell 

Arma 157 

47 

.2*1 

39 

2*0 

35 

1*7 


29 1-3 

PC 201 

33 

1*7 

35 

1-9 

38 

1 *3 


36 1 *6 

BC 223 

35 

1 *8 

24 

1-5 

37 

1*4 


24 1*1 





Table V 





The 

values of for each 

treatment with respect to control in 

each variety and for every 




cytological stage under observation 




Strains 


Arma 157 

PC 201 



BC223 

Treatments 

Stages 


P 

X" 

P 


^2 

P 

5Kr 

.M, 

7*293 

*01 

0-585 

*40-50 


2*291 

*10-20 

Gamma 









rays 

Mz 

0*332 

•50-*60 

0-786 

•10--20 


1*050 

•40- *50 


Ai 

6*774 

*01 

0-071 

*70- *80 


6-416 

*01- *02 


Ao 

1 *00 

*30-*40 

2-750 

•05-*10 


4*166 

•04--05 


Ti 

22 *764 

0*001 

0-199 

•70-*80 


11*750 

■001 


T2 

4*882 

•04- 05 

2*097 

•10--20 


9-890 

•01 


TC 

5*315 

*04-*05 

0-284 

•50--60 


5-002 

*04- *05 

0-15% 

Ml 

3 *472 

*05-10 

1-000 

*30--40 


2*941 

*05-*10 

EMS 










Mz 

2*439 

•10-*20 

0-045 

*80-90 


1-214 

*20- -30 


Ai 

4*962 

*04- *05 

1-507 

*20- -30 


0-480 

•40- -50 


A2 

0*585 

•40-*50 

1-623 

*20--30 


0-458 

*40-*50 


Ti 

7*111 

*01 

0-199 

•60--70 


0-054 

*80-:90 


To 

1 *190 

*20-*30 

0-271 

*50-*60 


3-774 

*05-*10 


TC 

9*756 

*01 

1-214 

*20- -30 


0*198 

*60- *70 

5Kr 

Ml 

8*391 

*01 

3-508 

*05-*10 


7*250 

•01 

Gamma 









rays 

Ms 

6*733 

*01 

0-000 



4*888 

•04- *05 

+ 

Ai 

7*787 

•01 

0-766 

*05-10 


10*866 

•001 

0-15% 

As 

2*097 

•10-*20 

1*623 

*20--30 


2*716 

•05-*10 

EMS 










Ti 

14*583 

•001 

0-437 

•50- *60 


17 *702 

•001 


Ts 

3*183 

*05-10 

2*782 

•05-*10 


11-111 

*001 


TC 

17*763 

*001 

0*420 

•50- *60 


5*002 

•04-*05 


P == Probability of variation of a given value of 
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2 x2 contingency table for for each treat¬ 
ment with, respect to control in each varietyS. The 
values of x- calculated have been put in the form 
(Of Table V. The results obtained clearly show that 
for Arma 157 and BC 223, treatment with Gamma 
rays and combination treatment give significant 
results. None of the treatments shows any effect 
on variety PC 201. Apart from this it can be 
seen that the results obtained with combination 
treatment are more significant as compared to either 
of the other two treatments. 

Thus we conclude that combination treatment with 
5 Kr Gamma rays and 0-15% EMS has a slight 
edge over either of the mutagens when applied alone 
as a tool for stabilizing meiosis in Triticale. 


Department of Genetics and V. P. Katarja.'*- 
Plant Breeding,* A. K. Misra.*"*'' 

Institute of Advanced Studies, 

Meerut University, Meerut, June 26, 1975. 
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SHORT SCIENTIFIC NOTES 


On the Occurrence of Nymphula responsalis Walker as 

a Pest of Salvinia sp. in Kerala State 

The caterpillar of a pyralid moth Nymphula 
responsalis Walker is being recorded for the first 
time as a pest of Salvinia sp. (the African payal), a 
serious water weed of Kerala. 

The female moth lays 50-100 eggs singly on 
the leaves which hatch in 5 or 6 days. The first 
rnstar larva mines the tender leaves and moults on 
the 3rd or 4th day. The second instar caterpillar 
makes a small flat leaf-case by briifging together 
bits of leaves. The caterpillars remaining inside 
the floating cases defoliate the plants and change 
the cases frequently to suit their size. Defoliation 
of the plants at the flat phase will impair the 
floating, balance and the attacked plants sink and 
decay. 

The larval period is about 21 days and the full 
growth larva is about 15 mm long. The final instar 
spins a silken cocoon inside the leaf case and remain 
submerged attached to the nodes of the plant on 
pupation. Pupal period lasts for 5 to 6 days. The 
adult is a small brown moth with white wavy lines 
on both the wings. The moths mate within a day 
of their emergence and start laying eggs on the 
3 ’rd night continuing it for 3 days. 

The caterpillar is observed to feed on other water 
weeds like Pistia stratiotes, Nymphaea sp., Azolla Sp. 
and Marsilea sp. besides Salvinia. 

The author is grateful to the Director, British 
Museum, London, for identifying the specimen and 
to Dr. M. R. G. K. Nair, Professor of Entomology', 
Kerala Agricultural University, for encouragement, 
critical reading and suggestions. 


The author is thankful to Mr. P. J. Tomy, Research 
Officer (Rice), Moncompu, for facilities provided and 
his keen interest in the work. 

Kerala Agricultural University, P. C. Vergis. 
Rice Research Sub-Station, 

Moncompu, 

August 18, 1975. 
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Maize Borer [Chilo partellus (Swinhoe)] as Carrier of 
Ermnia carotovora var. zeae, the Causal Agent of 
Bacterial Stalk Rot of Maize 

Bacterial stalk rot of maize incited by Brwinia 
carotovora var. zeae is a serious disease of maize 
and causes heavy losses under favourable con¬ 
ditions. In nature the symptoms usually appear 
at flowering stage and are mostly confined to the 
basal intemodes. However, in some cases the 
infection is also observed at the upper portion of 
the stalk usually along with the borer attack. 
Therefore, experiments were conducted to study 
the role of maize borer [Chilo partellus (Swinhoe)] 
in transmission of the stalk, rot pathogen. 

Healthy larvae were fed on 48 hour old bacterial 
culture growing, on nutrient agar in Petri plates 
while in control the larvae were fed. on xminoculated 
plates of nutrient agar. After 1 hour of feeding, 
the larvae were transferred into' the sheaths of 
45 days old healthy maize plants grO'Wn in pots. 
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A single larva was transferred per plant and the 
sheath containing the larva was tied with the thread 
to avoid its escape. 

The typical symptoms of bacterial st^lk rot along 
with borer damage were observed in 20-25% of 
the inoculated plants. In 25% of the plants the 
larvae died inside the sheath without causing any 
damage while in the remaining inoculated and 
control plants only borer damage was noticed. The 
symptoms of the disease in these plants appeared 
after 7—10 days as compared to 4-6 days in the 
case of plants directly inoculated with the pure 
culture of the bacterium and this delay in symptomi 
expression may be due to the low level of inoculum 
carried by the single larva. Successful transmission 
of the bacterium was confirmed by isolation of the 
pathogen from the infected plants. Indication was 
also obtained that the larvae may carry the bacterium 
internally; how^ever, it requires further confirma¬ 
tion. 

The authors express their gratefulness to Dr. G. S. 
Sandhu, Entomologist (Research), P.A.U., Ludhiana, 
for supplying the larvae of maize borer. 

Department of Plant Pathology, B. S. Thind. 

Punjab Agricultural University, Nirmaljit Singh. 
Ludhiana, January 8, 1975. 


A New Host Record of the Vegetable Mite, Tetranychus 

ciiciirbiiae Rahman and Sapra 

The vegetable mite, Tetranychus cucurbitae 
Rahman and Sapra is known to feed on several 
host plants. Among these, cucurbitaceous- plants, 
tomato, holyhock, groundnut, jasmine and peach 
are important (Sidhu and Gurdip Singh, 1972). 
In the months of June and July, 1975, the vegetable 
mite, T. cucurbitae was found infesting the exotic 
weed, Partheniiim histerophorus L. (Compositae) 
on the farm of Agricultural College, Dharwar, 
Karnataka. This was confirmed by allowing the 
mites to feed on the parthenium plants in the green 
house. All the stages of the mite (eggs, nymphs 
and adults) were noticed. The mites produced! 
characteristic white specks on the leaves due to 
the feeding activity. 

Dept, of Entomology and Puttaswamy. 

Zoology, M. C. Devaiah. 

College of Agriculture, M. R. Rangaswamy. 

Dharwar 580 005, July 31, 1975. 


1. Sidhu, A. S. and Gurdipsingh, '‘Laboratory 
studies on the host range of the vegetable 
mite, Tetranychus cucurbitae Rahman and 
Sapra,” J. Res., 1972, 9, 513. 


ANNOUNCEMENTS 
Award of Research Degrees 

Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Zoology to Shri S. A. Nevagi, 
Shri Shivappa Sengappa Rodgi, Shri Sharabanna 
Doddappa Amoji, Shri Y. F. Neelgund, (Miss) 
Angara Venkata Narasubhai. 

Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Geology to Shri R. S. Hanagodi- 
math, Shri Gothe Narasimha Nary an. 

Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Anthropology to Shri B, G. 
Halbar, (Mrs.) Prabha V. Mahale. 

The M.S. University of Barloda has awarded 
the Ph.D. degree in Physics to Shri Maulesh 
Prataprai Maru ; Ph.D. degree in Chemistry to 
Shri Rasiklal Amulakhbhai Vora, Kumari Purnima 
Chandrakant Parikh, Shri Kanaiyalal Vanmalidas 
Masrani; Ph.D. degree in Botany to Shri Satish* 
Chandra Jagmohandas Chokshi ; Ph.D. degree in 
Biochemistry to Kumari Shailaja Dattatraya Telang ; 
Ph.D. degree in Geology to Shri Ochhavlal Krishna- 
lal Shah ; Ph.D. degree in Zoology to Shri Mahmod) 
Ali KJian; .Ph.D. degree in Micrbbioiliogy to 
Kumari FrCny Homi Doctor; and Shri Jitendra- 
kumar Dhirubhai Desai ; Ph.D. degree in Pharma¬ 
cology to Shri V. S. R. Krishnamiirty. 

Osmania University, Hyderabad, has awarded the 
Ph.D. degree in Physics to Shri T. Bhima Sankaram; 
Ph.D. degree in Chemistry to Shri SatyanUrayana 
Reddy Padala; Ph.D. degree in Astronomy to 
Shri Arun Potdar; Ph.D. degree in Geophysics to 
Shri I. B. Rama Prasada Rao, Ph.D. degree in 
Genetics to Kumari A. Padma; Ph.D. degree in 
Geology to Shri A. Suryaprakash Rao ; Ph.D. degree 
in Zoology to Shri Syed Badrul Hasan and 
Smt. Ratnamala. 

Tamil Nadu Agricultural University, Coimbatore, 
has awarded the Ph.D. degree in Agriculture to 
Shri Abi Cheeran, Shri S. R. Subramanian, Shri M. S. 
Venugopalan, Shri V, T. Sundaramurthy, Shri U. S. 
Krishnamurti. 

Utkal University, Bhubaneswar, awarded the 
Ph.D. degree in Mathematics to Sfiri Sarat Kumar 
Nayak; Shri Jayanarayan Panda; Ph.D. degree 
in Physics to Shri Lambodar Prasad Singh; 
Ph.D. degree in Chemistry to Shri Nrusingh Charan 
Misra, Shri Nimai Charan Naik, Shri Biren Kupiar, 
Shri Dinabandhu Misra; Ph.D. degree in Botany to 
Shri K. C. Panda, Shri S. B. Singh, Shri R. Stephen 
Vinaya Rai ; Ph.D. degree in Geology to Shri K. N. 
Sahu ; Ph.D. degree in Medicine to Dr. S. M. 
Haque. ll 
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REVIEWS AND NOTICES OF BOOKS 


^‘Collected Papers of Sir H. Jeffreys” (Vol. 3), 
Gravity, (Gordon and Breach, London and N.Y.), 
1974. Pp. 38 + 661. Price £ 19-60. 

For more than sixty years Sir Harold Jeffreys: 
has been publishing his findings on an amazingly 
large variety of subjects ranging from mathemati¬ 
cal physics and probability to astronomy and geo¬ 
physics. The last topic represents probably his 
longest and most active association, dating back to 
as early as 1915. Few scientists in the world have 
held the field with meaningful impact for so long 
a time. Indeed, even half the period would be 
counted as a long enough innings for a good bats¬ 
man in any branch of science, especially if such a 
science is tO' be as abstract as theoretical physics. 
Sir Harold seems to have surpassed the stamina of 
most of his contemporaries in the respect. His 
collected papers in six distinct volumes are a living 
testimony to his amazing power of giving mathe¬ 
matical shape to interesting physical ideas which 
he has been offering to the world in generous 
measure for more than half a century. 

The present volume (No. 3) dealing with “gravity” 
represents a collection of papers on ideas which 
have earned him considerable fame. This volume 
classifies his papers chronologically in each of the 
four broad * areas of his activity in this field, viz., 
(i) theory of gravity, (ii) analysis of gravity and 
dynamical astronomv, (Hi) strength of the earth, 
and (iv) the effect of variation of latitude on bodily 
tide : Nutation. 

Going through the pages of this volume one 
feels impressed with the versatility of ideas and 
their effective description which have been mani¬ 
fest in the author’s writings from “classical” days' 
to the “modern” times. These paners offer some 
insiglit into the reasons for the popularity of somel 
of Sir Harold’s books on the subject, (especially 
the 'Earth', 'Earthquakes and Mountains', 'Cartesian 
Tensors' and ‘Asymptotic Expansions') which not 
only summarize the results of his original investiga¬ 
tions comprised in this collected volume, but 
frequently go beyond them. Indeed some of 
these books, which have already become classicsi 
in their own right, make one wonder if this 
exercise of collecting his original papers all over 
again at this time was at all worth while. It is 
difficult to find a satisfactory answer, but perhaps 


these books cannot quite substitute for the histori¬ 
cal perspective that a chronological sequence of 
these classified papers offers to the interested 
reader. The archieval value of these papers, which 
must be the privilege of only a chosen few, is 
justified in the present case by the magnitude of 
the impact, Sir Harold’s contributions to mathemati¬ 
cal physics and geophysics have made on several 
generations of workers in these exciting fields. Lady 
Jeffreys, (herself a distiguished physicist in her own 
right), whoi has constantly been by her husband’s 
side, must be congratulated on her initiative in 
compiling these classified papers for the benefit 
of posterity. A. N. MitrA. 


Elliptic Functions. By Serge Lang. (Addison- 

Wesley, Reading, Massachusetts 01867), 1974. 

Pp. xii + 326. Price $ 17.50. 

In spite of the importance of elliptic curves there 
was no modern book, till recently, on the subject in, 
English. Professor Lang, has filled the gap. 

The book is divided into four parts. The first 
part gives general results, the modular equation, the 
modular function field and its automorphisms. Thei 
second part treats complex multiplication, Shimura’s 
reciprocity law, /-adic and p-adic representations of 
Deuring and ' applications tO' Ihara’s theory. A 
knowledge of class field theory is needed here. Thei 
third part gives Tate parametrisation and applica¬ 
tions to Isogeny theorems and Serre’s work on the 
gal'Ois group of division points over number fields. 
Part four gives Kronecker limit formulae and 
applications. There are two appendices. The first 
one reproduces an unpublished paper of Tate where 
normal forms of elliptic curves and their auto¬ 
morphisms are tabulated. The second appendix 
treats Tate trace, Cartier operator and Hasse 
invariant. 

The proofs of the important theorems presented 
are probably the best available. Throughout, the 
generalisations, the higher dimensions and connec¬ 
tions with other branches are brought into the 
view. In addition, older alternative analytic proofs 
of some important results are sketched. This book, 
brings together widely scattered material. All these 
makes the book very valuable. The book makes 
difficult reading, but an effort is amply rewarding. 

V. J. Lal. 
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MATHEMATICAL SOLUTION FOR THE FLOW OF TWO IMMISCIBLE FI UIDS IN A 
CRACKED POROUS MEDIUM WIIH MEAN PRESSURE 

DILIP C. SHAH 

Programme Co-ordinator^ National Service Schemet South Gujarat Universityt Surat, India 

Abstract 

This paper presents an analytical discussion of the flow of two immiscible liquids in dipping 
cracked porous medium. The problem has much importance in petroleum technology. An attempt . 
has been made to include capillary pressure effect in the analysis and it is found that the mathe^ 
matical formulation yields a nonlinear differential equation. This equation of motion has been solved 
by the perturbation technique to give an analytical expression for the displacing phase saturation 
distribution under the simplifying assumption that the individual pressure of the two phases may be 
replaced by their common mean pressure which is regarded as a constant. 




Introduction 

npHE oil water movement in a cracked porous medium 
* is a problem of petroleum teclmology and hydro¬ 
geology. Many authors have discussed this problem 
from different viewpoints [Bokserman, Zheltov and 
Kocheshkov (BZK)’-, Bear and Braester-, Mattax 
and Kyte^ and Verma"^"®]. Most of the authors except 
Verma have completely neglected the capillary pressure 
effect. 

[q this paper the underlying assumption is made 
that the individual pressure of the two flowing phases 
may be replaced by their common mean pressure and 
expression for the phase saturation is determined. 
The solution, of the no alinear differe.ntial equation has 
been obtained by perturbation method under the 
simplifying assumption. 

We consider, here that water is uniformly injected 
with a constant velocity into an oil saturation, dipping 
bed of homogeneous medium traversed by a branched 
system of cracks varying in orientation. It is assumed 
that the entire oil on the initial boundary {x = 0) is 
displaced through a small distance due to the impact 
of injected water. 

The main interest of the present investigation is 
to obtain an analytical expression for phase satu¬ 
ration when the porosity and permeability of the 
medium may be regarded as constant. The mathe¬ 
matical solution of the nonlinear differential equation 
of the flow of two immiscible fluids may be obtain.ed 
Linaer certain special co;-ditions. 

2 . Mathematical Formulation of the Problem 


The seepage velocity of oil (Vo) and water {VJ 
may be written by Darcy’s law as 

= ^2.1) 


n ■ Pw g Sin i 


The equation of co: .ti '.uity for the flow of water and 
oil in the cracked porous medium may be written 
as 

P^' +^[T-t(«)] = 0, (2.3) 

P§+|^-(t[T-T(^/)] =0 (2.4) 

where (j> [T — t (//)] is the iihpregnaticn function 
of the crack system. It is the amoud of displacing 
liquid entering the blocks in an elementary volume 
of the seam aT.d is analytically defined, following 
Mattax an.d Kyte'*^ (as in BZK^), and Verma® by the 
expression 

[T - r (u)] = D (T - r < t 

K = T = fl/, R = fl/L„2 ^ 

. S cos 6 

_ / - A S- 6 cos 9 m^gf, {Kim^Y^^\ ^ 

■ \4g ■ . §0 ; 

From the definition of phase saturation (Scheidegger"^) 
we have 

S^4-So = l. (2.6) 


The capillary pressure (pc) in a double phase fluid 
flow is defined to be the pressure discontinuity between 
the flowing phases across their common mterface, and 
may be written as 

Pc^Po-Pw (2-7) 


combLning equations (2-1) to (2.4) and using equations 
(2-6) and (2-7), we get 


lAs, 


\ yr ^Po _ ^Pc 

s,; 



( 2 . 8 ) 


V, 


(T2) 
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Integrating equatio ' (2-8) with respect to x ard by 
simplifying it we get 

^Po _ V • ^ 1 

'c)A' (K:,/5;>“K;7s;yk ci --KoSjk^So) 


where F (T) is the constant ^ integr^tipn which is 
determined by using the condhion \ * 

b^Jbx =0, at X = L for all time (2-15) 
Substituting equation (2.15) into (2.14), we get 


X g sin a 
(2.9) 

where V is a constant of i .tegration, which can be 
evaluated later o'*.. 

The value of the pressure of oil {p^) can be written 
as (Oroveanu®) 

Pq == (i?o +;?J/2 -f (/?o -;? J/2 -T pd'l (2*10) 

where p is the mean pressure which is co '.stant. 

Substituting the value of bpol^x from equation (2.10) 
into eq. (2.9), we get* 




K r~ 

12 ^S^ 
D 


bx 


+ Pto g sin 


•] 




^(xVRIt)+^Kp„ 
D 


X g sin a + (L a/R/T). (2-16) 

At this stage, we assume for definiteness some specific 
relationships which are quoted in standard literature. 

Kjo = Syj^, Kq — 1 - ^Syj, a = 1*11 

Po = — C) (/8 and C are constants). (2.17) 

The first one is due to Scheidegger^ and the second 
is given by Mishra^. 

Substituting these values in equation (2.16), we 


get 


( 2 . 11 ) 




Combining equations (2-3), (2.9). and substituting 
the value of V and ^ [T — t(u)] from equations (2.11) 
and (2.5), we obtain 


- sin-HL VR/T). (2-18) 

Integrating again the equation (2-18) with respect 
to .V, we get 
PK VK, 


48^D 


V(T-Rxn' 

This is the nonlinear differential equation of motion 
for saturation of two immiscible fluids in dipping 
cracked porous medium when the capillary pressure 
is present. ; 

. Solution of the Problem 

It is very difficult to obtain the exact solution cf 
the equation (2.12) due to the nonlinear terms occur¬ 
ring therein. The underlying assumption is that eP 
is small for cracked poro-us medium of (BZK) because, 
in this case,, £'—' lO""’ to 10“® and to 10~^. 

Therefore, we obtain here an approxffijate analytical 
solution of eq. (2-12) by using a perturbation tech- 
nique^“ (as in Verma^^), and regarding eP as pertur¬ 
bation parameter (as in Verma^). Thus, neglecting 
(eP)^Sit./^T at the first step, we get 


■ X sin-1 vr/T) - jc sin'i (LVR/T) 
4 - (T/R - x2) H- E (T), (2-19) 
where E (T) is the constant of integration which may 
be evaluated from the following condition: 

S,c = I/a at X = 0. (2-20) 

Then combining equations (2-19) and (2-20), we get 

V'R ^K r . 1 / . 

[xsm~Hx a/R/T) 


S/“ = 1/al 


“ .Y sin-1 (L a/R/T) + V (T/R - x^) 

~ VT/R]. (2-21) 

The next step in the perturbation method is to find 
the value of bS.dbT from equation (2.21) and sub¬ 
stitute it in the first term of equation (2-12), 


f'lX 




K 


a; 


1 ^ 
dS,, 
_ D 
v"(t- 


bx 


Ptcg Sin a 


)] 


Rx2) 






VCT-R-v'^) a-13) 

Performing the integration with respect to x, we get 


jsTs • (2 • 22) 

Integrating equation (2-22) with respect to x under 
the condition (2-15), we get 

hx 

[sin-1 (L v/R/T) - sin-i (x VR/T)] 


1 ^10 ^Pc 

2 ^ dSu, 




L^) 


sin-1 (A- v R/T) .f F (T) 


(2.14) 
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substituting the values of Ko and pc from eq. 
(2*17) in eq. (2-23) and integrating with respect to x 
under the condition (2 -20), we get 

= (l/2a2) + [^(xsm-i)(L VR/T) 

- X sin-1 (x VR/T) + VCT/R - x-) 
-VT/RH-(l/6) .pV(^I) 

X (a:‘‘/ 4 - L® x)J . (2.24) 

This is the required solution for the flow of two 
immiscible fluids in dipping porous medium. 

Conclusion 

In this paper we have obtained the approximate 
analytical solution of the flow of two immiscible 
liquids in a dipping cracked porous mediun by per¬ 
turbation method, under certain conditions. The 
underlying assumption is that the individual pressure 
of two flowing phases may be replaced by their 
common mean pressure, some specific results (which 
are quoted in standard literature) for relative permeabi- 
lity, capillary pressure, impregnation function have 
been considered in the present discussion. The 
problem has gained much current importance in 
petroleum technology and hydrogeology. The satu¬ 
ration of the water is determined. We have not inclu¬ 
ded any numerical or graphical illustration due to our 
particular interest in an analytical solution. 
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Nomenclature 

A = Constant; 

C = Capillary pressure constant; 

K -- Permeability of the medium; 

= Relative permeability of water ; 

Ko = Relative permeability of.oil; 

L = Length of the cylindrical porous matrix; 
Lm =- Mean block size; 
mg = Porosity of the block; 


P = Porosity of the crack system; 

Pic ~ Pressure of the water; 

- Pq == Pressure of the oil: 
q = Average rate of flow in across the face; 

S = Mean specific surface area of the blocks; 

Sto = Saturation of the wafer; 

So == Saturation of the oil; 

^ = Time; 

T = Weighted time; 
u = Mean coordinate; 

Vm, — Seepage velocity of water; 

Vo = Seepage velocity of oil; 

X = Linear coordinate; 

jS — Capillary pressure coefficient; 

^ = Impregnation function 

8 — Surface tension; 

8io — Viscosity of the water; 

So — Viscosity of the oil; 

gjc = Saturation of blocks with water at the 
moment tjci 

€ = A complex constant of cracked characteristics 

and the viscosity of cil; 

B = Angle of wettiqg. 

r <t 

Those symbols which are defined in the text are 
not included in this table. 
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FOUR AND SIX CO-ORDINATED HYDRAZONE COMPLEXES OF MnCII) 
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Department of Chemistry, Karnatak University, Dharwar 580 003, India 

1 

Introduction Experimental 

TT is well known that the hydrazide residue in the Mn(II) acetate, isonicotinic acid hydrazide were 
- hydrazone can react with metal ions either in of reagent grade. Substituted salicylaldehydes and 
the keto or in the enol form^. Hydrazones derived acetophenones were prepared by standard methods^ n 
from isonicotinoyl hydrazide have been used as Hydrazones were prepared by mixing equimolecular 
chelating agents^. 2-OH-'5-methyl benzylidene mixtures of hydrazide and aldehyde or ketone in the 
isonicotinoyl hydrazide has been used as an indicator absolute ethanol. The solid products obtained were 
for estimation of Fe(II) by E.D.T.A.3. The data recrystallised from ethanol. 

on Mn(II) chelates with hydrazone is meagre. It The aqueous solution of the metal (II) was mixed 
therefore seemed appropriate to study complex with the alcoholic solution of the ligand, The 
format'on of manganese (II) with the following mixture was heated on a water bath for an hour. 

The precipitated complex was filtered and washed 
with dilute warm aqueous alcohol to remove the 
excess ligand and dried over phosphorus pentoxide, 
The metal in the complexes was estimated 
volumetrically with E.D.T.A.C, after destroying the 
organic matter by HCl/HNOg mixture. Nitrogen 
was estimated by microanalysis (Table I). 

Magnetic susceptibilities were determined on a. 
Gouy balance. Infrared spectra were recorded 
in the region 4000-650 cm‘i on a Perkin Elmer-337 
infrared spectrophotometer, using nujol mull. Con¬ 
ductivity was determined on a Philips PR 9500 con¬ 
ductivity bridge cell constant 0-829 cm"^. 

Results and Discussion 

Hydrazones I-IV form 1 : 2 complexes whereas 
V-VII form 1 : 1 complexes with Mn(II); 

The complexes are yellow to brown in colour and 
amorphous in nature. They do not melt upto 
300° C, except complex XIV which melts around 
250° C with decomposition. They are sparingly 


Table I 

Elemental analys's of Mn (II) complexes of hydrazones 


Ligand 

No. 

Complex Empirical formula 
No. 

Metal analysis 

Calc. % Found % 

Nitrogen analysis 
Calc.% Found % 

Pefi at 
room temp, 
in B.M. 

I 

VIII 

Mn (CjaHioOsNsIa 

10-28 

10 -20 

15-69 

14-94 

5-903 

II 

IX 

Mn (Ci4Hja^aN3)2 

9-67 

9-49 

14-92 

14-29 

5-803 

ni 

X 

Mn (CijHgOaNaCDj 

9-11 

8-96 

13-93 

13-36 

5-910 

IV 

XI 

Mn (CivHiaOaNs)^ 

8 -65 

9-10 

13 -28 

12-92 

5-920 

V 

XII 

Mn (Ci^HuONs) 

17-80 

17 -78 

13-55 

12 -96 

6-021 

VI 

xni 

MnCQsHwOjNa) 

17 -00 

16-52 

12 -96 

12 -91 

6191 

VII 

IV 

Mn (QiHioOaNaCl) 

15-99 

15-69 

12 -21 

12 *43 

5-981 


hydrazones. 




o 


. /\/C=N-NH-^C\/\ 


o 


N 


o 

\/'\0H X/ 

/\ 


o 

X/^OH 


o 


N 


\/ 


IV 



Pa 

R2 


Ri 

R2 

I 

H 

H 

V 

CHa 

H 

II 

H 

Clla 

VI 

CHa 

CIL 

III 

H 

Cl 

VII 

CHs 

Cl 
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soluble both in non-polar and polar solvents. Their 
solutions in DMF do not show measurable con¬ 
ductance, showing their non-electrolytic nature. 

The complexes exhibit magnetic moments around 
5 • 90 B.M. indicating the presence of five unpaired 
electrons in Mn(II). This value is in agreement 
with the value observed for most of the Mn(II) 
high spin complexes^. 

In the infrared spectra of ligands I-IV bands due 
to 7-N—H, yC=0 ; C=r:N and y- C—O (phenolic) 
are assigned respectively in the regions 3200- 
3170 cm-i, 1675-1650 cm'i, 1625-1610 cm’i and 
1290-1280 cm'^, based on previous assignments^’f^’^.io 
In the complexes VIII-XI 7 N—H is retained. Only 
one strong and broad band is observed in the 
region 1610-1600 cm”!. It may reasonably be 
assigned to a combination of y C^O and yC=N. 
The band assigned to phenolic C-0 shifts to higher 
frequency and appears in the region 1310-1295 cm'i. 

In the IR spectra of ligands V-VII band due to 
y (C=0), y (N~H), y (O-H), y(C=N) and 
p (C—O) (phenolic) are respectively assigned in 
the region 3480-3460 cm'-i, 3130-3100 cm'i, 1655- 
1645 cm-i, 1625-1620 cm'^ and 1300-1295 cm'i. 
In the complexes XII-XIV y (O-H) and y (N-H) 
are absent. The band observed around 1600 cm’i 
is less intense. This may be attributed to ligands 
acting in the enolic form. There are two bands in 
the region 1305-1295 cm'i and these are assigned 
to phenolic C-0. 

The following conclusions can therefore be made. 
Ligands I-IV react in the keto form and V-VII in 


the enol form. Nitrogen of C—N and oxygen of 
C—O coordinate to manganese ; this oxygen in the 
complexes XII-XIV coordinates in the enolic form. 
The H of ortho -OH group is replaced by the metal 
and O is bound to the metal. Thus the complexes 
VIII-XI have coordination number six. The com¬ 
plexes XII-XIV have 1 : 1 stoichiometry. Their 
magnetic moments are in agreement with the tetra¬ 
hedral configuration!^. Hence the dimeric structure 
similar to that proposed by Narang et al.^ is 
suggested for these complexes. 
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VARIATION IN GLYCOGEN, TOTAL CARBOHYDRATES, FREE SUGARS, PROTEINS, TOTAL FREE 
AMINO ACIDS AND SOME ENZYMES (ACTIVE PHOSPHORYLASE, ACID, AND ALKALINE 
PHOSPHATASES) DURING EMBRYONIC DEVELOPMENT OF ANTHERAEA MYUTTA 

RADHA PANT and K. K. SHARMA 
Biochemistry Department, The University, Allahabad 


Abstract 

Antheraea mylitta during embryonic development shows high acid and alkaline phos¬ 
phatase activity prior to hatching. The predominance of acid phosphatase activity over that 
of alkaline phosphatase is noteworthy. 

Glycogen initially increases but subsequently decreases by about 16*5% of the initial 
concentration. Glycogen variation pattern is in tune with that of active phosphorylase activity. 

Total carbohydrates and proteins decreased during early stages of development where¬ 
after on 6th day they steadily reattained the initial concentration. Total free amino acids 
increased with development and exhibited a peak on the third day of development but gradually 
declined prior to hatching of the first instar larva. 


Introduction 

NSECT egg being cleidoic in nature manifests au 
interesting metabolic pattern. Despite several 
attcmpts!’2^ to explore the relationship between some 


enzymic activities like phosphatases and growth, no' 
definite conclusions could be drawn due to diver¬ 
sity of results obtained in various insects. However, 
some inyestigators3-5j support the view regarding 
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the existence of a definite relationship between the 
acid and alkaline phosphatase activity and growth 
and moulting of insects during their life cycle. 

Recently, Pant and Nautiyal^, observed marked; 
utilization of glycogen during embiyogenesis of 
Phtlosamia ricini. In addition, significant correla- 
tionship of glycogen degradation to active 
phosphorylase activity was also observed in this 
insect during this period. Importance of glycogen 
as the stored carbohydrate and as a primary fuel 
reserve in insect eggs is now well known^-io. 

Studies made on embryonic development of 
Philosamia ricini^'^ Schistocerca gregarid^^, Sphaero-^ 
dema molestum^^ and the grasshopper Chroto^ 
phaga viridifasciata^'^ suggested that yolk reserve 
proteins are hydrolysed to amino acids and sub’* 
sequently initiate and get transformed into organ 
specific proteins required for morphogenesis. 

In view of the above it was thought of interest 
to study the variation in the activity of some 
important enzymes (acid and alkaline phosphatases 
and active phosphorylase) and of some metabolites 
(glycogen, total carbohydrates, reducing sugars, free 
amino acids and protein content) during embryo- 
genesis of Antheraea mylitta, an insect of consider¬ 
able economic importance in Indian silk industry. 

Materials and Methods 

Antheraea mylitta (Tasar silkworm) cocoons were 
procured from the Central Tasar Silk Institute, 
Ranchi, Bihar. After emergence when the female 
adults started laying, the fertilized eggs were 
collected, pooled and labelled with the date of ovi- 
position. 

300 eggs (weighed, chilled, cleaned with water, 
ethanol and air-dried) were homogenized with ice- 
cold glass-distilled water (iO ml) and strained 
through folds of nylon cloth to remove egg shells. 
Weight of dry tissue/ml was obtained by heating 
1*0 ml of egg homogenate in a tared crucible to 
constant weight at 80°. 

Alkaline and acid phosphate activity were deter¬ 
mined with appropriate blanks of buffered sodiumi 
^-glycerophosphate substrate of Bodansky^o. xhe 
liberated phosphate was estimated by Sumner’s 
method^^. 

Active phosphorylase activity was assayed by the 
method of Green and Stumpf^'< as modified by 
Krishnan and Srivastavai®. Details of the assay 
mixture were essentially the same as described by 
Pant and Nautiyal®. Glycogen was isolated as 
described by Weins and Gilbert^^^ and estimated by 
the method of Carrol et employing anthrone 

reagent. Total carbohydrates were estimated by the 
method of Trevelyan and Harrison^i. Reducing 
carbohydrates were estimated by the method of 


Nelson and Somogyi^s. Total free amino acids and 
proteins were estimated respectively by employing 
the method of Yemm and Cockingss and Lowry 
et alAK 

Results and Discussion 

Figure 1 represents the variation in acid and alkaline, 
phosphate activity during embryogenesis of Antheraea 
mylitta. Acid phosphatase activity increases twofold 
on day 3 and with a subsequent decline on days 4 and 5 
depicts the maximum activity on day 6 prior to^ 
hatching. Alkaline phosphatase on the other hand, 
with more or less the same type of variation as its 
counterpart, reattains the initial activity prior to 
larva emergance. However, the activity is main¬ 
tained all along at a lower level than that of acid 
phosphatase, 



Fig. 1. Variation in acid and alkaline phosphatase 
activity during embryogenesis of A. mylitta. 

The predominance of acid phosphatase activity 
over that of alkaline phosphatase during embryonic 
development is concordant with that observed in 
Bombyx mori^ and P. ricini'^. In B. mori however, 
acid phosphatase activity increased throughout 
embryogeoesis while alkaline phosphatase was in¬ 
active during early development^. In Philosamia 
n'cmi, onday 7 just prior to hatching, acid phosphatase 
activity declined and alkaline phosphatase depicted 
a low activity till day 4 which however, got 
enhanced significantly on day 5 and remained almost 
constant till larva emergence. In A. mylitta both, 
acid and alkaline phosphatase activity increase with, 
high peaks on days 3 and 6. High acid and alkaline 
phosphatase activity just before hatching of the first 
instar larva, has been noted in many lepido- 

pterans-'^’^’^r). 

Glycogen is one of the important stored 
nietabplities, Its v^iatipp ip A. mylitta (Fig. 3) 
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reveals that with an initial decline on day 1 it 
increases till day 4 where after the concentration 
gets depleted very significantly by about 16*5% of 
the initial concentration.’ This decline could bei 
attributed to its utilization for energy production. Con-' 
trary tO' this. Pant and Nautiyal^, observed an increase 
thereof in Pliiiosamia ricini during early develop¬ 
mental period where after with a slight decline 
till day 3 it maintained more or less a constant level 
till emergence. 

A. mylitta during its embryogenesis exhibits a. 
considerable variation in active phosphorylase 
activity (Fig. 3). It reveals a steady decrease on 
day 3 and then registers a sharp rise with the 
maximum activity on day 6 prior to hatching. 
Depletion of glycogen in the beginning and at the 
tail end of embryogenesis is in tune with the varia¬ 
tion of active phosphorylase activity. 

Total reducing sugars (Fig. 2) registered an 
initial concentration of 0-52 mg/100 mg dry weight 
and then declined at the time of hatching of the 
larva to 0*19 mg. Observations on several other 
insectsf>’2<5’-7^ suggest the conversion of glycogen tO' 
reducing sugars. In A. mylitta however, although 
glycogen breakdown corresponds with active 
phosphorylase activity the variation pattern of the 
released reducing sugars does not appear to super¬ 
impose the glycogen breakdown pattern during 
embryonic development. 


Q 

cn 

6 

$ 

U 
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Fig. 2. Variation in proteins, reducing sugars 
and free amino acids during embryogenesis of 
A. mylitta. 

The earlier view^s-si, that carbohydrates are 
utilized during early stages of development in insects 
has been confirmed by the present investigation on 
A. mylitta. With an initial decline till day 3, the 
total carbohydrates re-establish their original con¬ 
centration on day 6 suggesting not only their initial 
utilization during early development but also the 
subsequent resynthesis thereof as development 
proceeds (Fig. 3). 

During early stages of embryonic development, the 
pre-existing proteinous yolk reserves appear to under¬ 
go breakdown resulting in the lowering of protein. 



concentration and a concurrent rise iii that of free' 
amino acids (Fig. 2)* 



Fig. 3. Variation in glycogen, total carbohydrates 
and phosphorylase activity during embryogenesis of 
A. mylitta. 
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GEOCHEMICAL INDICATORS FOR GEOTHERMAL EXPLORATION 

B. K. Handa 

Gioiind Water Board, NH IV, Fandabad, Haryana, India 
Abstract 

Of the various chemical parameters that can be applied tc\ investigate potential geo¬ 
thermal areas, the most important are : 

(/’) elements associated with some late phase of magmatic or volcanic activity, e.g., 
cesium. 

(//) Atomic ratio Na/K and the Na-K-Ca relationship. 

(iJi) Silica content of thermal spring water, and 

(h>) the absence or near absence of some elements, e.g., Mg, which -are affected by 
temperature dependent reactions. 

The appiiication of these parameters in the case of thermal spring w'ater from Puga 
(Ladakh) area, shows that the underground reservoir temperature, feeding the thermal springs, 
are likely to be around 200"" C or even a little higher, indicating the strong potential of this 


area for exploitation of geothermal energy. 
Introduction 

EOCHEMICAL methods are now being increas¬ 
ingly employed to evaluate the various physico- 
chem'cal parameters, which are important in the 
planning and operation of geothermal development 
programme. It has been shown that the silica con¬ 
tent and the atomic ratio Na/K of the thermal 
spring water can be used to- calculate reservoir 
temperatures (Fournier and Rowe, 1966; Mahon, 
1966, White, 1965, 1967 ; Ellis; 1970). Recently 
Fournier and Truesdell (1972) have advocated the 
use of an empirical Na-K-Ca geothermometer for 
computation of reservoir temperatures. The use of 
other temperature dependent equilibria (e.g., 
CO. 2 , CH^, HoO) in the gases discharged from: 

the thermal springs and the associated carbon and 
sulphur isotopic ratios may also be used for 
estimating underground reservoir temperatures 
(Mahon, 1970). 

Qualitative appraisal of reservoir temperatures, 
can be made on the basis of presence or virtual 

absence of some elements like As, Hg, F, B, Cs, 

Mg, etc. 

Gupta, M. L. and Sukhija (1974) and Gupta, 

Rao and Narain (1974) have recently applied the 

silica and the Na/K atomic ratio techniques • to* 
evaluate underground temperatures in Puga. area. 
In the present paper apart from these two^ para¬ 
meters, the Na-K-Ca method has also been used 
along with some qiiaHtative parameters to 


estimate • underground reservoir temperatures in 
Puga area. 

Description of the Area 

The Puga valley is located in the Ladakh District 
(Kashmir) and falls in the Survey of India 
Toposheet No. 52 K/8. It is situated at an altitude 
of 4400 m above m.s.l. and lies between the 
Zanskar and Ladakh ranges. The east-west trending 
Puga valley is about 15 km long and 1 km wide at 
its maximum and is siiiTOunded by hills rising to 
a maximum elevation of 6033 m above m.s.l. 

The climate is of the dry Arctic type, i.e., hot 
days with very cold nights. Rainfall is scanty, but 
the higher peaks have some snowfall. 

Geology 

Th© country rock is quartz-mica-gneiss and 
quartz-mrica-schist the latter often containing 
garnet (Sinha, 1971). The country rock contains 
micaceous quartzite sands and has been intruded by 
bas'c rocks occurring as sills and dykes. It is also' 
traversed by a number of quartz veins. 

The valley portion is covered by scree morraine 
and glaciofluvial and aeolian sands, which in turn 
are superficially encrusted upon by borax and 
sulphur. Borax surface encrustations occur in the 
central and eastern parts of the valley, the central 
portion having richer deposits than the eastern 
portion. Sulphur occurs as encrustations along 
fractures, joints and foliation planes in the quartz- 
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sericite schists (which are locally gypsiferous). 
At the foot of the northern mountain, there is a 
very conspicuous thick sulphur and borax 
deposit, which at places is associated with gypsum, 
the latter apparently having been formed by the 
oxidation of sulphur. 

The thermal waters issue out from over 100 
springs, distributed all along the valley. In addi¬ 
tion, 40-60 minor hot water seepages are also 
noticed. The majority of the hot springs fall in 
the temperature range 50° C to; 70° C. The 
discharges of the thermal springs vary from a mere 
trickle to about 5 litres/sec. Some springs emanate 
small amounts of HoS, COo, etc. 

Experimental 

About two and a half litres of water samples 
collected in polyethylene bottles were analysed for 
pH, HCO., CO 3 , B, F, Cl, SO.p NO 3 , Ca, Mg, Na, R; 
sp. conductivity, SiO.;,, total dissolved solids Fe, Mn, 
Br, I, Li, Rb and Cs by standard methods described 
in literature (Handa, 1974). Due to the possible 
presence of polymeric forms of silica, the samples, 
were pre-treated with sodium hydroxide beforet 
applying the molybdate method. 

Results 

While the actual chemical composition of the 
various thermal spring waters from the Puga area 
varies considerably, the salient features may be 
judged from the following data : 


r c 

80 

Cl 

390 mg/1 

pH 

7-3 

HCO 3 

887 

99 

Cond. 

2690 micro- 

SO 4 

390 

99 


mhos/cm 

NO 3 

tr 

„ 

TDS 

2154 mg/1 

B 

116 

99 

SiOa 

251 „ 

F 

12 

„ 

Ca 

•8 

Fe 

1-6 

99 

Mg 

2-7 „ 

Br 

1-2 


Na 

596 „ 

I 

4.4 

99 

Li 

5-8 „ 

Cs 

11-3 

99 

K 

80 „ 

Rb 

•9 



Atomic Ratio 




Na/K 

12-65 




Na/Rb 

2593 




Na/Li 

29-8 




Cl/B 

105 




Discussion of Results 
(A) Qualitative Indicators : 

( 2 ) High cesium content .—Because of its large 
ionic radius (1-67 A), Cs+ has a tendency to con¬ 
centrate in the volatile phase during magmatic 
crystallization and may be strongly enriched in 
some pegmatites and pegmatite minerals, where its 
concentrations may even be high enough to form 
the mineral pollucite (Cs, Na) AlSLO^HoO;,^. The 
relatively high cesium content of Puga thermal spring 
water (11*3 mg/1), seems to indicate its association 
with some late phase of magmatic or volcanic 
activity. 

(i7) Low magnesium content .—^The interaction 
of magnesium with clay is a temperature dependent 


reaction and magnesium is preferentially incorporated 
in the clay minerals which are stable at high 
temperatures. Consequently waters which have 
been in contact with rock minerals at 200°‘C 
(or more) should normally be highly depleted in 
magnesium, as is found to be the case with the 
Puga thermal spring water. 

(B) Quantitative Indicators 

( 2 ) The silica geothermometer. —Assuming that 
at depth, the silica content in water is governed by 
the solubilty of quartz, Fournier (1970) has given 
two curves (Fig. 1) for estimating underground 



Fig. 1. Curves for estimating underground 
temperatures from the silica contents of waters 
discharged from hot springs. 

reservoir temperatures, depending upon whether the 
upward moving thermal spring waters are cooled 
entirely by adiabatic expansion at constant enthalpy 
{i.e., steam losses occur due to decrease in hydro¬ 
static pressure head) or whether heat losses occur 
by conduction into the wall rocks. The first curve 
is used for vigorously boiling springs with discharge 
rates in excess of 15-20 litres/sec., while the second 
curve, is to be used for thermal spring having 
low rates of discharge ( 1-2 lit./sec.) and/or at 
below boiling temperatures. 

Since the silica content of Puga thermal spring 
water is 251 mg/1, the use of these curves gives 
183° C to 194° C, as the temperature range for 
the underground reservoir. This temperature range 
is likely to be the minimum, as some silica may 
be precipitated enroute and/or the silica content 
may be lowered through admixture with shallow 
aquifer waters. 

. ■\0. the Na/K geothermometer. —^The equili¬ 
brium; constant K for the reaction : K+-|~ Na- 
feldspar ^ K-feldspar -f- Na ■+ is given by the 
equation : 
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K = 


(K-feidspar) (Na ' ) 


= molar Na"^/K+ 


(Na-feldspar) 

neglecting the effect of pressure and assuming that the 
activities of the solid species are unity and that 
the activity coefficients of and K'^ cancel out 
each other, the variation of the equilibrium con¬ 
stant with temperature is given by the Van’s Hoff 
equation, viz., 

^logK _ AH°(T) 
dUm 4-578“ 

where T is the absolute temperature, aH° (T) is 
the standard heat of reaction at a given tempera¬ 
ture. Since aH° (T) varies only slightly with 
temperature, a plot of log K, i.e., log Na'*‘/K‘*‘ 
(molar) v.? 1/T can be used to determine the 
underground temperature, Ellis (1970) has drawn 
a curve (Fig. 2) showing the relationship between 



Fig. 2. The variation with temperature of the^ 
atomic ratiO' Na/K in waters in .equilibrium with 
albite and feldspar. 

reservoir temperature and Na/K molar ratio. Since 
the Na/K molar ratio for Puga thermal spring 
water has a value of about 12 - 6 , a reservoir tempera¬ 
ture of 220° C is indicated. Recently Helgeson 
(1969) has given equilibrium constant values for 
the exchange reaction involving K-fbldspar/albitei 
and the use of these values gives a reservoir 
temperature of 204° C for the Puga thermal spring 
area. 

(Hi) Na-K-Ca geothermometer ,—Since the 

exchange reaction between K-feldspar/albite may 

be affected by other cations, Fournier and Truesdell 

(1972) give the following equation for equlibrium. 

constant involving Na, K and Ca, viz., 

^ . Na+ , «, VCa++ 

log Kf — log ^ leg 


- 

T°(K) 


2-24 


where T°(K) is the absolute temperature and ^ 
depends upon the stoichiometry of the reaction. 
For reactions above 100° C, a value of 1/3 for ^ 
has been suggested, while for reactions below 
100° C a value of 4/3 for fj has been empirically 
deduced by Fournier and Truesdell (1972). 

From Fig. 3 and assuming a value of 1/3 for B, 
the reservoir temperature for Puga area comes out 
to be 240° C. 



Fig. 3. Curves for geothermometry of thermal 
spring waters based on the Na-K-Ca relationships. 


Conclusions 

All the three quantitative geothermal indicators, 
viz., the silica geothermometer the Na/K atomic 
rati® and the Na-K-Ca geothermal indicators give 
temperatures around 200 ° C for the underground 
reservoir in Puga area. The low content of Mg 
and relatively high cesium content also qualitatively 
support the above findings, indicating high potential 
of this area for geothermal exploitation. 
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PHOTON YIELD AND ENERGY IN INTERNAL 
BREMSSTRAHLUNG 

Although a large number of measurements of IB 
spectra of both allowed and forbidden beta emitters 
have been carried out during the last few decades, 
most of the measurements either covered small 
energy ranges of spectra or made a relative com¬ 
parison between experiment and theory for deter¬ 
mining the contributions of various factors 
incorporated into the theory. While the earlier 
measurements!"^, showed good agreement with 
Knipp and Uhlenbeck^ and Bloch^ (KUB) theory, 
later measuremiqnts^"^, showed marked deviations 
especially at higher IB photon energies. Part of 
these discrepancies could be explained by incorporat¬ 
ing Coulomb field effects'^'S, into the simple KUB 
theory and also by eliminating the contributions of 
EB to IB measurements. Latest measurements^"!® 
have, however, pointed to the need of more accurate 
calculations. 

Madansky and Rasetti!, have reported the values 
of IB energy for and RaE which are 35% higher 
than the KUB theory. Similarly the results of 
Starfelt and Svantesson!! for ^ss are higher 
than the KUB theory by 35%. Later measure¬ 
ments of Narasimhamurty and Jnanananda.^"® from 
a number of allowed and forbidden beta emitters 
give values of IB energy which are higher by 
25-100% than the Coulomb corrected theoretical 
vaIues7“S, In the present communication we report 
our measurements of photon yield and IB energy 
for 32p^ 35S, 45Ca, and 20471 and compare these 
with the various theories. 

Beta radio-isotopes 35S, 45Ca, 90 y and 20471 
were obtained from Bhabha Atomic Research Centre, 
Bombay, as H3PO4, H0SO4, CaCU, Sr (N03)2 and 
TI2SO4 in dil. HCl. Thin sources (< 0-1 mg/cm2) 
were prepared on a polythene film (1*47 mg/cm2) 
by evaporation method. The dimensions of the 
sources were 3 mm in diameter and their uniformity 
was obtained by addition of plain insulin solution. 
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The IB spectra were recorded with a multichannel 
gamma ray spectrometer using Nal(Tl) detector in 
a geometry described elsewhere®. Absorbers of 
perspex were used to stop beta particles from reaching 
the detector. The IB spectra were corrected for 
room background, detector resolution, compton con¬ 
tinuum, backscattered radiation, iodine escape peak, 
absorption in air, perspex absorbers, and detector 
covering. The contributions of EB were determined 
experimentally and subtracted from IB spectra. 
Using known values of detector efficiency and 
measured values of beta source strengths, values of 
photon yield and IB energy were determined by 
graphical integration. Details of the corrections and 
procedures for applying these are described else¬ 
where®. Experimental values of photon yield and 
IB energy (mc^) per beta disintegration and the 
range of measurements are shown in Table I. The 
errors in the measurements, which include 
uncertainties due to various corrections, detector 
efficiency, statistical fluctuations and source strength 
measurements, are indicated along with the experi¬ 
mental values. Theoretical values calculated from 
various theories are also shown for comparison with 
the experimental results. 

A comparison of experimental and theoretical 
values of photon yield and IB energy (mc^) per 
beta disintegration shows that in the case of allowed 
beta emitters 35$ and 45(3a, the agreement with 
Nilsson KUB theory^ is closest in the case of 32p 
where the value of is highest (1708 keV) 

but this agreement breaks down as the value of 
decreases in the case of 45Ca (258 keV) 
and 35$ (167 keV) with an increase in Coulomb 
effects on the emitted IB. The simple KUB3“4 and 
Lewis and Ford®, distributions give values which 
are still lower than the Nilsson KUB values!'. In 
the case of forbidden beta emitters ®®Y and 20471 
again none of the theories agrees with the experi¬ 
ment which gives substantially higher values. Thus 
we may conclude that the experimental values of 
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photon yield and IB energy are consistently higher 
than the Coulomb corrected* KUB values. Experi¬ 
mental IB intensity values are used in the calcula¬ 
tions to take ink)' account the Coulomb field and 
beta shape factor effects. 

The authors thank Professor B. S. Sood, for con¬ 
stant encouragement and facilities for work. 
Department of Physics, M. S. Powar. 

Punjabi University, M. Singh. 

Patiala 147 002, (India), 

August 7, 1975. 
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A.C. VOLTAMMETRY AT THE TUBULAR 
GRAPHITE ELECTRODE 

Most of the work in A.C, Voltammetry has been done 
on the cathodic side using the dropping mercury elec¬ 
trode. Only a few applications of the method using 
solid micro-electrodes have been reported in literature 
so far^~®. 

In order to carry out a.c. voltammetric measure¬ 
ments on the anodic side, involving organic compounds, 
it was considered advantageous to operate on a tubular 
graphite electrode® which offers stable and reproducible 
surface. Sargent Polarograph XXI was used in conjunc¬ 
tion with a multi-frequency (1-5000 c.p.s.) plug-in 
auxiliary uniF in the present investigations. At the 
conventional frequency of 50 c.p.s., using o-dianisidine 
as the working material (10~^ M in 0-5 M H3SO4, flow 
rate 10 ml/min) the response was extremely poor. A 
high charging current with only a small kink at the 
halfwave potential was obtained. The base current after 
the kink, was found to be very much smaller than that 
before the kink. 

Since the charging current varies directly with the 
frequency and the faradaic current with its square 


root, a better response of the electrode at lower fre¬ 
quencies could be expected. Experiments were, there¬ 
fore, conducted at low frequencies in the range of 
about 1-20 c.p.s. using fresh electrode of exactly the 
same parameters, each time. Excellent a.c. peaks 
with good reproducibility were obtained only at low 
frequencies around 1 c.p.s. (Fig. 1). At such low 
frequencies, the recorder could easily follow the a.c. 
oscillations so that the voltammograms consisted of 
oscillating lines rather than smooth lines. The currents 
were, therefore, computed with respect to the mean 
positions of these oscillations. Good curves are 
obtained only at low frequencies around 1 c.p.s. With 
increasing frequencies, the 'urves become more and 
more unsymmetrical and arc accompanied by an un¬ 
proportionate increase in the charging currents (Fig. 1). 
At 50 c.p.s., the faradaic current was almost completely 
masked; only a small kink was noticed with a large 
difference in the base currents before and after the 
kink. 



Fig. 1. A.C. Voltammograms obtained at different 
frequencies (using fresh electrode in each case) for the 
oxidation of n-dianisidhe in 0*5 M H2SO4. Cone. 
= 10-^M, Vf = 10 ml/min.. Amplitude of alternating 
voltage 20 mV, 

After ascertaining the frequency at which the: tubular 
graphite electrode responded, the a.c. voltammograms 
were run for the other aromatic amino and phenolic 
compounc-s (anisidines, phenetidines, catechol, hydro- 
quinone). The response was good. 

According to Walker, Adams and Juliard^, the a.c. 
peak current is almost independent of the hydrodyna- 
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mics of the solutions. According to our observations^ verted into free base by ammonia and crystallised 
it is only in the case of o-dianisidine that the peak from petroleum ether (60-80°) : benzene (1 : 2 ). 

The pale yellow crystals of N-hydroxy-N-p-chloro- 
phenyl-N'-phenylbenzamidine melted at 150° 
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current is independent of the flow rate of the solution. 
In the case of other substances, the peak currents 
in stationary solutions are considerably smaller than 
those in moving solutions. Of course the value of 
the peak current is practically the same whether the 
flow rate is 1 ml or 20 ml per minute. 

Walker et al.^ also reported a.c, peaks for the oxida¬ 
tion of organic substances in aqueous as well as non- 
aqueous mediaj at platinum, carbon paste and graphite 
electrodes, at a frequency of 60 c.p.s. However, no 
such response was observed in our work. Even at 
the low frequencies it was only the tubular graphite 
electrode that gave a reproducible response. The 
response of the plain graphite electrode was only 
occasional and rarely reproducible. 

The authors are grateful to the C.S.I.R. for provid¬ 
ing the necessary financial assistance. 

Dept, of Chemical Engg., L. R. Sharma. 

& Technology, Panjab Univ,, P. C. Bansal. 
Chandigarh 160 014, India, Ramesh Kumar Kalia. 
April 18, 1975. 
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SPECTROPHOTOMETRIC DETERMINATION OF 
IRON(Iil) WITH N-HYDROXY-N-;?- 
CHLOROPHENYL-N-PHENYLBENZAMIDINE 

Analytical potentialities of hydroxyamidines posses¬ 
sing bidentate functional grouping (I) have not 
been paid much attention. Only recently N-hydroxy- 
N, N'-diphenylbenzamidine has been applied for the 
analysis of metal ionsi’^. The present paper reports 
the application of N-hydroxy-N-p-chlorophenyl- 
N'-phenylbenzamidine in the spectrophotometric deter¬ 
mination of microgram quantities of Fe(III). 

-.C-N- 

- OH 
I 

N-Phenylbenzimidoyl chloride obtained by 
Wallach method-^’^, by the action of thionyl chloride 
on benzanilide, was condensed with equimolar 
quantity of N-p-chlorophenylhydroxylamine in absolute 
ether. The hydrochloride thus obtained was con- 


(Found : C, 70-95 ; H, 4-92 ; N, 8-45 ; C 19 H 1 -N 2 OCI 
requires C, 70-72 ; H, 4-65; N, 8*67%). 

With an ethanollc solution of the reagent 
iron (III) forms a blue coloured complex between 
pH 2-2-3-7. The colour , is instantaneously 
produced and stable at least for 2 hrs. in the 
temperature range 15-40°. The visible spectra of 
the complex in aqueous ethanol shows a broad 
maxima at 580-600 nm. The wavelength, 590 nm 
(e, 3685 ± 50 litre mole'i cm"i) was chosen for 
all absorbance measurements. The high sensitivity 
of the colour reaction permits the determination of 
iron at ppm.level. 

An ECI spectrophotometer model GS-865 and 
a systronic pH meter type 322 were employed for 
absorbance and pH measurements. Iron (III) stock 
solution was prepared by dissloving 1-0 g of pure 
iron wire (E. Merck) in 1:3 nitric acid and the 
solution boiled to expel oxides of nitrogen and 
diluted to a litre. Iron content of this solution 
was dfetermined gravimetrically us.i!ng 8 -hydroxy- 
qu'noline^. 

To a suitable aliquot (2 ml) of solution contain¬ 
ing 10-140 jUg of Fe(III) and 2 ml of alcoholic 
reagent ( 0 - 1 %) was added enough acetic acid or 
ammonium acetate sO' as to give a pH of 2-8 dt 0*1. 
Sufficient water and alcohol were then added to> 
give a final volume of 10 mb of 60% ethanol (v/v) 
and allowed for 30 seconds and the absorbance at 
590 nm was measured against alcohol as blank. 
The amount of iron is deduced from calibration 
curve. 

The blue coloured complex obeys Beer’s law 
over the range 10-140/^g (1-0-14-0 ppm) of the 
metal in a 10 mr solution at 590 nm (Table I). 
Practical range, as recommended by Sandell for 
th's method, lies in the concentration 3-5-11 ppm 
of Fe(III). 

Development of the colour commences at pH 
2 - 2 . Absorbance of the coloured complex is 
maximum and constant between pH 2-6-3-7. 
Accordingly a pH of 2 - 8 ± 0 -1 was maintained 
for all- analytical work. The absorption maximum 
of the complex shifts towards shorter wavelengths, 
above pH 3-7. 

Synthetic solutions containing a fixed amount of 
iron (5 ppm) and varying amounts of diverse ions 
were prepared. Measurement of colour developed 
■ in presence of alkali metals, alkaline earths, Pb(II), 
Zn(II), Cd(II), Hg(II), Bi(III); Cr(III), Mn(II), 
Ni(II), Co (II), chloride, sulphate and nitrate 
showed variations less than ± 0-02 units and did 
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Table I 

Variation of absorbance of the blue complex with 
the concentration of iron(ni) 


Concentration of 

Iron (III) 

X 1*791 X 10-5 M 

Absorbance 

1 

0 065 

2 

0*135 

3 

0*195 

5 

0*330 

6 

0*395 

8 

0*520 

10 

0.660 

12 

0*790 

14 

0*925 


not interfere. However, Cu(II), Al(III), fluoride, 
tungstate, molybdate and citrate interfere seriously 
with the determination. 

The mehod of Vosburgh and Cooper® showed the. 
formation of only one complex under the conditionsi 
employed. Job’s method of equimol,ar solutions! 
and mole ratio method clearly indicated 1 : 3 
stoichiometric ratio of the metal to ligand. 
Limiting logarithmic method'^ also confirmed this 
yiew. Thus N-hydroxy-N-p-chlorophenyl-N'-phenyl- 
benzamidine affords as a sensitive method for the 
determination of iron (III) on a microscale. 

The authors are grateful to S. G. Tandon, Head, 
Department of Chemistry, Ravishankar University, 
Raipur, for research facilities and CSIR, New Delhi, 
for awarding a Junior Research Fellowship to one 
of them (K. K. D.) 

Department of Chemistry, K. K. Deb. 

Ravishankar University, R. K. Mishra. 

Raipur, (M.P.), July 15, 1975. 
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SPECTROCHEMICAL PROPERTIES OF 
Cu(ll), Ni(II) AND Co(II) COMPLEXES OF 
a-ALANlNE 

In continuation to our previous worki on com¬ 
plexes of amino acids with transition metal ions, 
present communication describes the spectrochemical 


properties of the complexes of Cu(II), Ni(II) and 
Co (II) with a-alanine. The crystal field splitting 
parameter, lOD^, B and ^ have been calculated 
from the visible absorption spectra. The spectra 


have been recorded in the region 350-950 m/.t, and 
indexed in Table I. The 10 D^, B and ^ values 
are given in Table II. 

Table I 

Complexes 
of a-Alanine 

^max in 
cm"^ 

Transitions 

€ 

Cu(Il) 

15870 


28 

Ni(II) 

8700 (cal.) 




15630 (obs.) 

(F) 

23 


26310 (obs.) 

-'T'lo (P) 


Co(II) 

7474 (cal.) 

4Ti<,-4T2„ (F) 


16130 (cal.) 

-4A2„ 

25 


18860 (obs.) 

(P) 


Table II 

Complexes of 10 D^ in 

B in 

j 8 

a-Alanine 

cm"^ 

cm“^ 


Cu(II) 

15870 



Ni(II) 

8700 

1036 

1 *00 

Co(II) 

8600 

831 

0-85 


Spectra of Ni(II) Complex 

For divalent nickel, in octahedral coordination, 
three bands corresponding to the transitions ^A 2 — 
^To^, 3 A 2 ^—®Tj^(F), ^A^^—should be observed. 
In the present investigations, however, only two 
bands are observed at 15630 cm"^ and 26310 cm"i 
corresponding to the transitions ®Ti^(F), and 

— ‘^Tj^ (P). Taking the band at 15630 cm’i 
as and using the equations of BallhausenS the 
band has been calculated. This gives the 10 D^ 
value. The ratio comes out to be 1*80' 

indicating that the complex is octahedral®'^. 
Furthermore, the value for molar extinction coeffi¬ 
cient is 25*0, confirming octahedral structure of 
Ni(II) alanine complex®’’^. 

Spectra of Co(U) Complex: 

Octahedral Co (II) complexes generally exhibit 
three bands around 460, 550 and 1150 cm't 8 

associated with transitions ^Tj^ —- (F), ^Tj^ — 

4 A 2 ^, ^Tj^—'^T;,^^(P). In the present case, however, 
only one band is observed around 18860 cm'i. This 
can be attributed to ^'3 band. The band was 
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missing, may be due to the weak character of — 
transition. The values of 10 B and ^ have 
been calculated by employing the method described 
by Lever^>'if>. These values have been recorded 
in Table II and are indicative of octahedral Co(II) 
alanine complex^i. 

Spectra of Cu (U) Complex 

The absorption spectra of Cu(II) complex, in 
the present case, provides an asymmetric band around' 
15870 cm'i. It is reasonable, therefore, to assign 
a distorted octahedral structure (12) to the system. 
School of Studies Vasant Bhagwat. 

in Chemistry, Vandana Sharma. 

Vikram University, 

Ujjain, 456 010, August 21, 1975. 
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SPECTROPHOTOMETRIC ESTIMATION OF 
VANADIUM(V) AND TITANlUM(Iir) 
COMPLEXES WITH 4-METHYL DAPHNETIN 

SPECTROPHOTOMETRIC and/or gravimetric estimation 
of Mo<IV), Nb(V), Ta(V), Th(IV), Fe(III) with 
4-methyl daphnetin has been reported^’^ 
however, there is no mention of V(V) and Ti(ni) 
forming coloured complexes with this reagent. Our 
investigation relates to the use of 4-methyl daphnetin 
for the spectrophotometric determination of V(V) 
and Ti(III). 

It is found that an alcoholic solution of 4-methyl 
daphnetin forms a green coloured complex with 
V(V) 600 nm) and an orange coloured com¬ 
plex with fi(III) 410 nm) in the pH range 

of 5-7. Beer’s law was verified upto 2 ppm in 
the case of V(V) and 8 ppm in the case of Ti(III). 
The molar-extinction coefficients are found to be 


8‘5 X 103 and 8 X 103 for V(V) and Ti(III) 
respectively. 

Estimation of Vanadium (V) 

To a solution containing upto 2 pg of V(V) 
(aqueous NH4VO3) was added 2 ml of 0-1M 
solution of 4-methyl daphnetinS and the resulting 
solution made upto 50 ml with distilled water. The 
colour development is almost instantaneous. The 
extinction of the complex was measured on spekol 
at 600 nm against the corresponding reagent blank. 
The amount of V(V) was then deduced from the 
calibration curve. 

The effect of foreign ions was studied by adding 
to the V(V) solution (2 ppm) various cations and 
anions 10 times in excess. It was found that the ions, 
Co^+ Ni2+, Mg2+, Sr-+, Sn2+ NOg"-, NOa^", SO42- 
Br-, I-. Ci-, [Fe (CN)8]-^ CNS', did not interfere in 
the estimation; however, Fe^+ Fe^+, Ti3+, Cu^+j BrOa“ 
were found to interfere. 

Estimation of Titanium (III) 

To a solution containing upto 8/Ag of Ti(III) 
(alcoholic TiCIg) was added 2 ml of 0*1 M solution 
of 4-methyl daphnetin and the resulting solution 
made upto 10 ml with ethanol. The experiment 
was carried out in alcoholic medium to keep the 
complex in solution. The extinction of the com¬ 
plex was measured at 410 nm with corresponding 
reagent blank. The amount of Ti(III) was then 
deduced from the calibration curve. 

Ti(III) solution (2 ppm) was mixed with various 
cations and anions ten times in excess. It was 
found that Cu2+, Co^+, Br03i- CNS^ did not inter¬ 
fere in the estimation ; however, Ni^+, Fe^+, Fe^+, 
Mg“+, N02i' and [Fe(CN)g]4- were found to 
interfere. 

Chemistry Department, P. P. Honavar. 

Ramnarain Ruia College, R. T. Sane. 

Bombay 400 019, September 8, 1975. 
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SYNTHESIS OF SOME SUBSTITUTED 
4-THIAZOLIDINONE DERIVATIVES 

A RECENT publication by Harhash et al.\ on the 
synthesis of 4-thiazolidinone derivatives prompts us 
to report some of our earlier work on these com¬ 
pounds which are known to exhibit interesting 
pharmacological properties^. 

The present work reports the synthesis of some 

new 2 , 3-diaryl-5-arylidene-4-thiazolidinones obtained 
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by the reaction of Schiff bases with ^-aryl-a-mercapto- 
acryl'ic acids, in boiling benzane solution.. The 
thiazolidinones were colourless ’ crystalline com¬ 
pounds (Table I) and were obtained in about 50-60% 
yields from A (acetic acid), B (benzene) or 
C (alcohol). 

The u.v. spectra of these compounds showed 
Ama?” around 230-240 and 320-330 nm. The 
latter absorption is attributed to conjugation of 
the phenyl ring in the '5’ position. The i.r., spectra 
(Nujol) showed bands at 1700 (C=:0), 1500-1600 
(aromatic) and 800-850 cm“i (p-substituted phenyl 
ring). 

To confirm the 4-thiazolidinone structure of the 
compounds obtained by the above method, the 
compound VI was synthesised also by a different 
route. In this case, the Schiff base obtained by 
condensation of benzaldehyde with p-anisidine was 
reacted with thioglycolic acid as described by 
Surrey^ to yield a thiazolidinone derivative which 
was condensed with p-chlorobenzaldehyde in presence 
of sodium ethoxide to afford VI obtained by the 
direct reaction of the appropriate Schiff base with 
^-p-chlorophenyl-a-mercaptoacrylic acid prepared as 
described in literature^. 


2, 3~DiaryJ-5-aryUdene- 4-thiazoIidinones 



Ph 


No. 

Ri 

R2 

m.p. 

and Solvent 

I 

Cl 

COOH 

280 

(A) 

II 

Cl 

Cl 

185 

(C) 

III 

Cl 

CH3 

194 

(B, C) 

IV 

Cl 

Br 

205 

(B) 

V 

Cl 

I 

226 

(B) 

VI 

Cl 

OCH3 

198 

(B, C) 

vn 

H 

I 

181 

(C) 

VIII 

H 

COOH 

275 

(A) 


We also prepared thiazolidinone derivatives in 
about 40% yields by the condensation of the Schiff 
base, prepared from i-moles of benzaldehyde and 
one mole of p-phenylenediamine with ^-phenyl- 
and |S-4-chlorophenyl-a-mercaptoacrylic acids in 


benzene solution to which the following structure 
was assigned. Both the compounds were obtained 
as white granular solids from acetic acid. 



Ph Ph 


All the compounds gave satisfactory analysis, for 
C, H and N. 

We are thankful to Mrs. J. A. Patankar and 
Shri D. S. More, for the analyses of the com¬ 
pounds and to Ciba Research Centre, Bombay, for 
the i.r,, spectra. 
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SOME TRANSITION METAL COMPLEXES 
WITH N-4-METHYL-2-HYDROXY ACETOPHEN- 

ACYLIDENE-p-DIMETHYL AMINO ANILINE 

Crystalfield splitting energy parameter A, Racah 
parameter B, Nephelaiixetic coefficient magnetic 
moments and molar conductance have been deter¬ 
mined for N-4-methyl-2-hydroxyacertophenacylidene- 
p-dimethylaminoaniline complexes with Cu(II), 
Ni(TI) and Co(II). Spectrochemical series based 
on A was found in the order Cu(II) > Ni(II) 
> Co(II). 

Experimental 

The Schiff base N-4-methyl-2-hydroxyacetoptien- 
acylidene-p-dimethyl amino aniline was prepared by 
refluxing equimolar quantities of p-dimethylamino- 
aniline and 4-methyl-2-hydroxyacetophenone in 
ethanolic solution, on water-bath for 2*5 hrs. The 
contents were cooled, poured into water and the 
solid product obtained was washed with petroleum 
either (b.p. 60-80° C). Analytical data : (Found : 
C, 76-0; N, 10-23; H, 7-28; For Ci^HoqN^O 
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required: C, 76-12. N, 10-45; H, 7-46) support 
the preparation of the ligand (A) m.p. 178° C. 



[A] [S] 


The complexes (B) of the metals Cu(II), Ni(II) 
and Co<II) were isolated^’2, by refluxing stoichio¬ 
metric mixture of the metal chlorides (A.R.) and the 
ligand in ethanol solution on water-bath for 1-2 • 5 hrs. 
The contents were cooled and the solid product 
was collectel and crystallised from ethanol. Molar 


even then they are used to support it. Cu(II) 
having the electronic configuration should 

exhibit a magnetic moment higher than that 
expected for one unpaired electron in tetrahedral 
complexes (1-75-2-21 B.M.). The paramagnetism' 
observed for H [CuCCi^Hi^NoO) CU] complex is 
consistent with the assignment of tetrahedral 
geometry ^ Co(II) and Ni(II) having the electronic 
configuration, 3^/'^ and 3d^ should exhibit magnetic 
moments (4 *0-5-3 B.M.) and (2-8-3-8 B.M.) 
respectively in octahedral complexes'"*’^. Further 
confirmation of geometry was made by molar 
extinction coefficient and by electronic spectral 
studies. Table I consists of electronic spectral, 
magnetic moment and molar conductance data of 
the complexes. 


Table I 


Complex 

^max 

cm“^ 

Molar 

extinction 

coefficient 

Splitting 

energy 

Acm“^ 

Racah 
parameter 
B cm"^ 

Nephelauxitic 

ratio 

P 

^max 

Ohm"’^ 

cm^ 

Magnetic 

moment 

(B.M.) 

H [Cu (C37Hi9NaO)Cl2] 

22530 

115 

14,135 



120 

1-81 


14135 

120 






Ha INi (Ci,HiaNaO)aCla] 

28830 

35 

10,670 

984 

0*91 

154 



17945 

40 





2-98 


0670 

38 






Ha [Co (CiaHwNaOaCIal 

75000 

45 

10,530 

1097 

0-98 

158 



20000 

'36 





5 00 


9000 

38 






Ha [Co (Ci,Hi 9 NaOa)Bra) 

21012 


9,610 

1001 

0-89 

170 



17310 

42 





4-80 


8203 

35 







B for Ni (IT)and Co (II) ions was taken 1080 and 1120 respectively^®. 


conductance of the complexes was determined in 
DMF solution and magnetic moment was measured ini 
powder form at 30° C. Negative tests for metal 
ions in DMF solution indicate no dissociation of 
the complexes. 

Results and Discussion ' ' ” ' 

Ni(II) and Co(II) form 1 : 2 complexes while 
Cu(II) forms 1 : 1 complex. Copper(II) complex 
indicates its univalent nature^ whereas Ni(II) 
and Co(II) complexes indicate unibivalent nature^ 
^ DMF solution. In the neutralisation of one 
gram mole of copper(II) complex only one gram) 
equivalent of NaOH is required whereas for the 
remaining complexes two gram equivalents of 
caustic soda are required, showing thereby the; 
monobasic and dibasic nature of the complexes 
respectively. Although magnetic data only cannot 
be used in deciding the geometry Qt complexes^ 


Spectral Studies 

The spectrum of Cu(II) complex in DMF exhibits 
two absorption bands with peaks at 22530 cm'i 
and 14135 cm'i. The band at 22530 cm"i is due 
to intraligand charge transfer^’S and the band at 
14135 cm-i is assigned to the transition 
Therefore, it seems to possess T^ configuration^. 

The spectrum of Ni(Il) complex in acetone 
exhibits three absorption bands with peaks at 
10670 cm‘i, 17945 cm“i and 28830 cm"i. These 
bands may be assigned to (F) (F), 

3A^^(F) ->3T,^ (F) and (F) ^ (P) 

transitions respectively. This suggests octahedral 
coordination for Ni(II) complex in weak ligand 
■fieid9-i2. The ratio To/Ti which lies between 
1-6-1-8 further strengthens the coordination 
suggested above. 

In the absorption spectrum of cobalt (II) com¬ 
plexes (in acetone), viz., H 2 [Co(Ci 7 Hi 9 NoO) 2 Cl 2 ] 
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and H 2 [Co(Ci-j.Hjf)N 20)2 Br 2 ] three bands with, 
peaks at 9000 cm"i, 8203 cm"i ; 20000 cm'i, 
17,310 qm-i ( 72 ) and 25,000 cm'i, 21,012 cm"! 
( 73 ) were observed which are assigned to transi- 
tion (F), (F) (F) 

and ^T, (F) —(P). From these transitions; 

octahedral coordinationi^ i- for cobalt(II) com¬ 
plex is suggested. The ratio 7^/71 which lies 
between 1*90/2*4 also strengthens the above co¬ 
ordination'll’ 


Infrared Spectral Studies 

In the i.r. spectra of metal chelates the stretching 
frequencies of azomethine CH 3 C = N (1600 cm“i) 
and phenolic -OH (3400 cm'i) groups are lowered 
and bands around 1490-1550 cm’i and 3350- 
3400 cm"! appear, showing thereby complex forma¬ 
tion. This view is further supported by the forma¬ 
tion of M-N (490-515 cm-i) and M-0 (460- 
478 cm"!) bonds. In all these complexes metal 
to halogen bonds also formed as revealed by the 
appearance of bands around 350-375 cm'!. 

The authors are thankful to Dr. G. L. Maheshwari, 
and Prof. K. Singh, for providing research - facilities, 
and valuable! siugjgestions, for C/ompletting this 
work. 
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EFFECTS OF RIFAMPICIN AND NITROFURAN¬ 
TOIN ON !'C AMINO ACIDS INCORPORATION 

BY DIFFERENT SUBCELLURAR FRACTIONS 
FROM MOUSE SKELETAL MUSCLE 
AND FIBROSARCOMA 

Rifampicin and Nitrofurantoin are two. potent 
inhibitors of macromolecule synthesis in different 
subcellular fractions. While the mode of action of 
nitrofurantoin is obscure, that of rifampicin isi 
much debated. Rifamycins are known to inhibit 
bacterial!, as well as nucleolar and nucleoplasmic^ 
and mitochondrial^ RNA polymerases. In addi¬ 
tion rifamycins cause inhibition of polyphenyl¬ 
alanine synthesis in cell-free systems from bacteria!^ 
animal cells-. It has been reported from this 
laboratory that rifampicin inhibits polyphenyl¬ 
alanine synthesis by intact mitochondria and that 
this inhibition cannot be released by poly (U)5 
Similar results have also been reported by others^. 
On the other hand it has also been reported that 
poly (U) can reverse the inhibition of polyphenyl¬ 
alanine synthesis in a cell-free system consisting 
of mitochondrial ribosomes and supernatant proteins'^. 
The mode of action of nitrofurantoin has not been 
studied in detail. Roschenthaler et al.^, suggested 
that the inhibition of growth and IPTG induced 
^-galactosidase synthesis in E. coli by nitrofurantoin 
could be due (0 to interference with energy 
metabolism or (n) to a disturbance of the cell 
membrane or {Hi) to a more direct action on the 
protein synthetic machinary. But we have 
previously reported that in mitochondria the inhibi¬ 
tion of protein synthesis is not due to an inter¬ 
ference with the energy metabolism®. 

Materials and Methods 

L[U-!!C] lysine (specific radioactivity, 114 mCi/ 
mmol) was obtained from Bhabha Atomic Research 
Centre, Bombay, India. Rifampicin was a gift from 
CIBA, Ltd., Basel, Switzerland and Cycloheximide, 
Chloramphenicol, Nitrofurantoin, poly (A), ATP, 
GTP, Phosphoenol pyruvate. Pyruvate kinase were 
purchased from Sigma Chemicals, Mo., U.S.A. All 
other chemicals were of analar grade. 

Mitochondria were isolated according to the 
method of Chakrabarti et < 3 /.!®, and further purified 
by washing at 7000 g as described by O’Brien and; 
Kalf!i. Microsomes and pH 5 enzymes were 
prepared following the method of Dube et al.'^^. 
Mitochondria and microsomes were incubated in 
mediums identical to those described by Dube et al.^^. 
The reaction was terminated by adding TCA con¬ 
taining sodium tungstate tO' a final concentration of 
5% TCA and 0*25 M sodium tungstate and the. 
radioactivity was determined as described else- 
where! 2 . 
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Table I 

Effects of rifampldn, nitrofurantoin and poly (A) on the incorporation of ^^C-amino acid by 
different subcellular fractions from mouse skeletal muscle and fibrasarcoma 
(Results are expressed as counts/min/mg. of protein and represents values for 6 different experiments 

with ± S.D.) 



Incubation system 

Mitochondria 

Microsomes 


Normal 

Malignant 

Normal 

Malignant 

Complete 

1463 ±65 

2172 ±100 

2108±109 

3843±215 


— pH 5 enzymes 



420 ± 22 

1924± 71 

s> 

Cycloheximide (100 /xg) 

1297 ±59 

2156±101 

1024± 60 

1565± 66 


+ Chloramphenicol (100 /xg) 

507±26 

1060± 58 

1911± 67 

3 904 ±200 

J9 

+ Poly (A) (100 rig)* 

1970 ±73 

3208±120 

2810±119 

4476 ±189 


+ Rif. 10 Mg * 

660 ±28 

1040± 56 

722± 32 

1924± 69 


+ Poly (A) (100 Mg) 

+ Rif (10 Mg) * 

710±30 

1654± 70 

98± 36 

3236 ±240 

SJ 

+ Poly (A) (100 Mg * 

+ Rif (10 Mg) 

750 ±33 

1908± 75 

815± 40 

3560±210 


■f NFT (20 /xg) * 

433 ±22 

1117± 80 

1052± 55 

2304±100 


-f Poly (A) (100/xg)* 

+ NFT(20/xg) 

620 ±27 

1535± 65 

890± 50 

2850± 99 

»> 

+ Poly (A) (100 /xg) 

-h NFT (20 /xg)* 

706±30 

1500± 63 

923± 56 

2 696 ±105 


. * Different subcellular fractions were pre incubated with either poly (A) or rifampicin (Rif) or nitrofurantoin 
(NFT) for 15 min at 37° C. 


From Table I it will appear that cycloheximide 
and chloramphenicol selectively inhibit microsomal 
and mitochondrial protein synthesis respectively. 
This is in accordance with previous findingsi 3 ’i 4 . 
With poly (A) there is significant increase of 
lysine incorporation into all subcellular fractions 
studied. Rifampicin inhibits lysine incorporation 
into all subcellular fractions, but a reversal of this 
inhibition by poly (A) to any significant extent is 
observed only in the case of mitochondria and 
microsomes isolated from malignant tissues. But 
a careful consideration of these and previously 
reported data^'^ indicates that in either case 
rifampicin must affect protein synthesis at the level 
of translation. 

Table I also shows that nitrofurantoin inhibits 
lysine incorporation by all subcellular fractions. 
Since we have already reported that nitrofurantoin 
induced inhibition is not due to an interference 
with energy metabolism^o and since the question of 
disturbance of membrane does not arise in case 
of a cell-free system consisting of microsopies ^d 


pH 5 enzymes it appears that nitrofurantoin directly 
affects the protein synthesis apparatus at least ini 
the microsomal system. The slight increase of 
incorporation when malignant mitochondria or 
microsomes are pre-incubated with either nitro¬ 
furantoin or poly (A) seems to be the effect of 
pre-incubation on the incorporation rather than an 
.effect of poly (A). 

The authors are grateful to CSIR, New Delhi, for 
sponsoring the work. 

Department of Biochemistry, Bimal K. Ray. 
University College of Science, Sandip N. Sinha. 

35, Ballygunge Circular Road, Suryya S. Panigrahi. 
Calcutta 700 019, Dipak K. Dube.*^'^ 

May 2, 1975. 


* The Institute for Cancer Research, 7701 
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ON THE SIGNIFICANCE OF CALCITE 
CEMENTATION IN GARUDAMANGALAM 
LIMESTONE, TRICHINOPOLY UPPER 
CRETACEOUS, SOUTH INDIA 

Garudamangalam Limestone is a thin elongated, 
impersistent, shell bearing calcareous sandstone 
occurring at the base of Trichinopoly Group of 
Blanford (1855) or the Garudamangalam Group 
of Rama Rao (1956) in the exposed upper 
cretaceous sequence of South India. Petrographi- 
cally, Garudamangalam Limestone shows a floating 
framework of elongated but subrounded quartz and 
feldspar grains, heavy minerals and shell fragments 
held in a medium of coarse, blocky, sparry calcite 
cement. Modally calcite cement constitutes about 
48 to 58% of the rock. Much of quartz andi 
feldspar grains are corroded by blocky calcite 
cement more along the longer sides of the grains 
than at their terminal ends. The form, nature, 
size and disposition of calcite cement suggest that 
it was deposited in the abundant pore space of the 
original quartz, feldspar, shell framework by slow 
percolating solution (Dapples, 1971). 

Numerous field and petrographic evidences are 
presented by Rao and Siddiqui (1974) to show that 
Garudamangalam limestone is an ancient analog of a 
modern sandy beach rock. Folk (1974) has recently 
discussed the natural history of calcium carbonate 
and has shown that modern beach rocks represent 
Irgh MgF+ and high Na+ environment and there- 
fpre beach rock cementation is either by micritic or 


fibrous aragonite, or micritic and bladed 
or fibrous high Mg-calcite. Low-Mg sparry calcite 
cement is rare in such an environment. If this is 
true, then Garudamangalam limestone shows 
sparry calcite cement and therefore may not be a 
beach rock, whereas other field and petrographic 
evidences reveal that Garudamangalam limestone 
is indeed a beach sediment. In order to clear the 
doubt whether the sparry calcite cement in Garuda¬ 
mangalam limestone is indeed a low-Mg calcite. 
X-ray diffractograms were taken from the cement 
portion of Garudamangalam limestone by a General 
Electric, XRD-6 X-ray diffractometer (Ka radia¬ 
tion) with 2° 2 6 rotation per minute over the range 
of 25° to 32°, 2 6 angle (Fig. 1). Invariably 
it turned out to be low-Mg calcite (3*029 Ad); 
then here is a problem where an ancient beach rock 
shows a low-Mg, sparry calcite cement. 

r£X7PJG.-t 



Fig. 1. X-ray diffractogram of sparry calcite 
in Garudamangalam Limestone, Trichinopoly cement 
Upper Cretaceous, S. India. Note the prominent peak 
for calcite corresponds to Mg-poor calcite. 

Folk (1974) discusses this issue and suggests 
two alternatives for low-Mg calcite cementation in 
ancient beach rocks : (1) exposure to surface con¬ 
ditions where the beach comes into contact with 
the surface fresh waters low in Mg++ or (2) deep 
burial where the beach sediment comes into con¬ 
tact with Mg++ depleted connate or meteroic water 
diluted subsurface brines. The Mg-H- is removed 
at the shallower levels, either by clay minerals or 
by capture by replacement dolomite. The option 
with reference to Garudamangalam limestone is 
for the second alternative for, the sparry calcite 
cement here is blocky, absence of solution deposi¬ 
tion babrics in the associated shell debris and the 
absence of micritic or fibrous calcite crust to oppri 
spaces giving place centropetally to coarse mosaic 
spar. 

There is also a suggestion (Folk op. cit.) that 
modem seas are rich in Mg++ and Na+ and poor 
in Ca++ as most of Ca++ is extracted by marine 
organisms to build their calcareous skeletons. ■ Mg ++ 
concentration in marine waters has progressively 
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increased from Cretaceous times ^ as the prolifera¬ 
tion of calcareous marine organisms is unprecedented 
since cretaceous. Pre-cretaceous waters were rela¬ 
tively rich in Ca++ and therefore most of the carbo¬ 
nate cementation was by low-Mg calcite. If this is 
so, it is to be seen that the upper-cretaceous section 
of Trichinopoly area is prolific in calcareous 
organisms both invertebrates, benthonic and pellagic 
foraminifera. There must have meen enough Mg-H- 
in the upper cretaceous marine waters of Trichinopoly 
Cretaceous to cause high Mg-calcite penecontempora- 
neous cementation in Garudamangalam limestone. 
The very fact, that it has a low Mg-sparry calcite 
cement suggests that carbonate cementation in this 
formation is post-burial, that is late diagenetic. 

“ The time of cementation has a point in petroleum' 
geology. If the cementation is early diagenetic in 
a type of rock that is under consideration, even 
though there may be oil in the basin, the reservoir 
rock, as for example a beach sediment remains dry. 
If the cementation is late diagenetic and migration 
of oil is early then the beach sediment would be 
a prolific producer. Per contra, in the subsurface 
a shore line rock as the sandy beach rock 
discussed here, is proved to carry late diagenetic 
cement, even though there may be oil in the basin 
it has not migrated early or as the chances, are, 
there is no easily migratable oil in the basin. 

I.P.E., O.N.G.C., C. Gundu Rao.. 

Kaulagarh Road, ' 

Dehra Dun, August 16, 1974. 
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SUSCEPTIBILITY OF TWO NEOPLASTIC CELL 
LINES, VIZ., MOUSE FIBROSARCOMA (MFS- 8 ) 
AND HUMAN FIBROSARCOMA (HFS-9j 
TO INFECTION WITH ARBOVIRUSES 
ISOLATED IN INDIA 

Studies on the arbovirus susceptibility of human 
synovial cell line (McCoy) was reported earlier^. The 
present communication reports the virus susceptibility 


of two more cell lines of neoplastic origin, viz., mouse 
fibrosarcoma (MFS- 8 )h®, human fibrosarcoma (HFS-9)®. 

Mouse fibrosarcoma (MFS- 8 ) cell line was developed 
by Ranadive et and was maintained on basal 

medium Eagle (BME) with 20% horse serum 
with supplementation of cystine (15 mg/litre of BME)* 
Further, both the cell lines were adapted “ at VRC 
on minimum essential medium (MEM) (Dulbecco) 
with Earles base and supplemented with 12% 
goat serum (GS). Cells were passed every 7th day 
and the medium was renewed on the 4th day. The 
split ratio was 1 : 12 and work was done between passage 
levels 25-39. For human fibrosarcoma (HFS-9), 
the split ratio was 1:15 and the work was done between 
passage levels 65-75. 

The following arboviruses were employed in the 
present study: 


Antigenic Group 

Name of the virus, abbreviation, 
strain No. and passage history 

A 

: Sindbis (SIN) AR339 M^V,; 

Chikungunya (CHIK) (634029) 
Mil Vi; Semliki Forest Virus 
(SF)* (718488) MioVj. 

B 

: West Nile (WN)* (ElOOMsVa; 
Japanese Encephalitis (JE) 

(P20778) M,; Dengue-I 

(DEN-1)* (Hawaii) Mjg; 

Dengue-II (DEN-2) (P23085) 
M 41 ; Dengue-Iir (DEN-3) 
(633798) Mag; Dengue-IV 

(DEN-4) (611319) Mj,; 

Kyasanur Forest Disease 

(KFD) (P9605) Mis- 

Bunyamwera 

: Batai (BAT) (G20217) MjaVi. 

SiMBU 

: Sathuperi (SAT) (Gil 155) Mi,; 
Ingwavuma (ING) (633970); 
M,BHi; Thimiri (THI) (66414) 

Ml, 

VSV : 

Chandipura (CHP) (653514) 
M,_,Vi. 

AHS 

: African Horse Sickness (AHS) 
(603395) Mioa. 

Turlock 

: Umbre (UMB) (G1424) Mj. 

Palyam 

: Palyam (PAL) (G5287) Mi„; 
Vellore (VEL) ( 68886 ) M, 2 ; 
Kasba (KAS) (G15534) Mai. 

Sandfly Fever 

: Sandfly fever (SFS) (671417) 
(Sicilian) BS-C- 1 , BHia- 

Ganjam 

: Ganjam (GAN) (G619) MsBHj. 

Kaisodi 

: Kaisodi (KSO) (G14132) 

Kemerovo ; 

: Wadmedani (WM) (G673) Mj, 
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Name of the virus, abbreviation, 
strain No. and passage history 

: Arkonam (ARK) (G10658) M 40 ; 
Minnal (MIN) (G7481) M 33 ; 
Thottapalyam (TPM) (66412) 
Mi 6 ; Kannamangalam (KAN) 
(66415) M 22 ; Sembalam (SEM) 
(66416) Ml/, Bhanja (BHA) 
(G690) M 5 BH 1 ; Dhori (DHO) 
(611313) M/ Wanowrie 
(WAN) (G700) Mig. 

M — Suckling mouse brain passage; V — Vero passage; 
BH — Baby hamster kidney (BHK-21) passage; BSC- 
BS-C-l passage; 

* Not isolated at VRC. 


inoculation day (PID) instead of 5th (PID) as described 
earlier^. The infected tissue culture fluids (ITCF) 
at third passage level were passaged in susceptible 
host systems e-g- Vero, BS-C-1 and BHK-21 cell lines 
or suckling mice. If there was CPE in cells or illness 
and death in mice the fluid was then titrated in the 
same host system. In plaque formation studies, the 
overlay contained 0*3% methyl cellulose (METHOCEL) 
instead of carboxymethyl cellulose (CMC).^ 

Out of the thirty-two viruses SIN, SF, CHIK, WN, 
JE and CHP, viruses multiplied in MFS -8 cell line 
and CHIK, SF, KFD and CHP in HFS-9 cell line; 
others did not multiply, nor showed CPE or plaque 
formation. SF and CHP viruses produced CPE and 
plaques in both the cell lines. CHP plaque size was 
0-8 mm in MFS -8 (Fig. 1) cell line and 0-7mm in 
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Antigenic Group 
Ungrouped 



Figs. 1-4. Fig. 1. Chandipura plaques in MFS- 8 , cells, x 3. Fig. 2. Control MFS -8 
cells, X 3 . Fig. 3. Chandipura plaques in HFS-9 cells, x 3. Fig. 4. Control HFS-9 cells, x 3. 

Methods for preparation of virus stocks ;i noculation, HFS-9 (Fig. 3) cell line. Controls for MFS -8 and 
detection, gradation of cytopathic effect (CPE) and HFS-9 are shown in Figs 2 and 4. SF plaque size 
virus assay were followed as described earlier-’V. was 3-3 mm in MFS 8 cell line and 1 mm in HFS-9 
•jhe infected tubes were harvested on the 10 th post- cell line. 
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MFS-8 and HFS-9 cell lines were found to be 
poorly sensitive to arboviruses with respect to other 
standard cell lines such as Vero, BHK-21, HeLa, 
HEp-2, etc., as determined by CPE multiplication and 
plaque formation studies. 

The author thanks Dr. N. P. Gupta, Director and 
Dr. K. M. Pavri, Deputy Director, Virus Research 
Centre, Poona, for their encouraging suggestions' in 
this study and also Dr. U. V. Wagh, Dr. (Mrs.) B. L. 
Rao and Mr. C. N. Dandawate for their valuable 
criticism. Technical assistance extended by Mr. 
D. B. Wable is also acknowledged. 
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PANCREAS IN CERTAIN FRESH WATER 
TELEOSTS 

The occurrence and distribution of pancreatic tissue 
have been known to vary in fishes. In Cyprinus 
carpio (Curry, 1939) it is a dilSuse mass lying 
in between the loops of the intestine. Sarbahi 
(1939) recorded the pancreas of Labeo rohita as 
masses of tissue all over the viscera and also within 
the substance of the liver. Lai et al. (1964) also 
observed penetration of the pancreas into the liver 
in Cliagunius chagunio. In Gadus morhua, it has 
been found to be distributed in between the 
pyloric caeca along the bile and hepatic ducts 
Bishop and Odense, (1966). Kristal (1946) has 
observed two types of distribution, a diffuse type 
with the pancreas on the mesentery alone, without 
penetration into liver, and a dispersed type, with 
the pancreas penetrating into liver. 

Three species of fishes were examined in the 
present study : Glossogobius giuris (Carnivorous), 
Rasbora daniconius (Omnivorous) and Puntius con- 
chonius (Herbivorous). Both diffuse and dispersed 
types of pancreas (of Kristal’s classification) were 
found in Puntius conchonius and Rasbora daniconius 
(Fig. 1). However, in Glossogobius giuris, the 
pancreas is a distinct compact gland. Also in this 
species, the exocrine pancreas is found to penetrate 
into the endocrine pancreas (Fig. 2). Such penetra¬ 


tion has been reported in a few other teleosts also 
(McCormic, 1924). 



Fig. 1. Photograph showing penetration of 
exocrine pancreas into the liver: Rasbora 
daniconius, X 320. 



Fig. 2. Photomicrograph showing penetrating 
of exocrine pancreas into the substance of endocrine 
pancreas : Glossogobius giuris, X 80. 

(BV, Blood Vessel; END P, Endocrine Pancreas ; 
EX P, Exocrine Pancreas ; H PAN, Pancreas, LIV, 
Liver.) 

The authors are grateful to I.C.A.R., for provid¬ 
ing a Senior Fellowship to one of the authors 

(S.S.), 

Department of Zoology, Sarita Shrivastava. 

Motilal Vigyan R. C. Chaurasia. 

Mahavidyalaya, , i 

Bhopal (M.P.), India, 

February 24, 1975. 
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AN UNDESCRIBED SPECIES OF MICROCLAVA 
(HYPHOMYCETE) FROM KARNATAKA 

An interesting but a rare hyphomycetous fungus was 
collected recently from the forests of Agumbe (India) 
which showed the following characters: 

Colonies effuse, non-conspicuous; mycelium super¬ 
ficial ; conidiophores simple, unbranched, erect, slightly 
bulged at the apex into an obconical or ellipsoidal 
structure with two sporogenous cells; conidia (aleurio- 
spores) 1-celled, thick-walled, faintly verrucose, brown, 
borne side by side in pairs, subglobose with flattened 
base; on the basis of which it was identified as a 
species of Microclava Stev.^’'^. A thorough perusal 
of literature revealed no report of this genus from 
India so far^. The Indian collection of the fungus 
was compared with the other three known species^ 
v/z,, Microclava miconiae Stev., M. bispora (Hansf.) 
Deighton, and Microraimensis (Batista and Caval¬ 
canti) Deighton, all reported from U.K. The present 
collection significantly varied from these species in 
respect of morphology. However it showed some 
resemblances with M. bispora but differed from it in 
possessing shorter conidiophores and larger conidia; 
and hence the same has been presented here as a new 
species: 

Microclava indica sp. nov. (Fig. 1) 

Coloniae effusae, non-conspiceosae et non-visiblis; 
mycelium superficiale; septatae; conidiophora simpli- 
cia, recta, septata, non-ramosa, macronematae et 
mononematibus, pallide-brunneae, magnit 28-40 X 
3-5-4 fi; conidia (aleuriosporae) sub-spherica vel 
globosa, unicellularia, brunnea, crassiuscule tunicati, 
leviter verrucosa, 4-10 x 4-7 [x. 



Fig. 1. Showing conidiophores and conidia of 
Microclava indica sp. nov. 


Matrix .—On leaves of Schleichera sp. (Fam: Sapin- 
daceae) legit: AWS (16th December 1974) at Agumbe, 
AMHNo. 2533 (Holotype). 

Remarks .—This is a new generic record to India 
and was found closely associated with a microthyri- 
aceous fungus in nature. 


Grateful thanks are due t> ?r> f. M. N. Kamat for 
his keen interest and to the Ministry of Education, 
Govt, of India, for the award of S.R.T. to the senior 
author. 
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NEMATOTHECIUM HANSFORDIJ SP. NOV.— 

A NEW GENERIC RECORD TO INDIA 

During the course of mycological survey of Maha¬ 
rashtra State, a hyperparasitic fungus parasitizing 
sooty mold affecting Memecylon edule L. was 
collected Tlhe soioty mold wasi idejntified as 
Meliola memecyli Syd. and the hyperparasite was 
found to belong to the Ascomycetous genus Nemato- 
thecium^ Syd.—a well known hyperparasite on sooty 
molds. A review of literature^ revealed that this 
genus was not previously reported from India. 
Furthermore, the present material on critical com¬ 
parison with holotypic materials of Nematothecium 
vinosum Syd. and N. asterinae Hansf., which are 
the only two species of Nematothecium so far 
reported, was found to be significantly distinct in 
respect of dimensions of asci and ascospores, 
(vide Table I) besides being on a new host, i.e. 
Meliola memecyli. 

The present fungus, therefore, is placed under a 
new taxon namely Nematothecium hansfordii. The 
specific epithet is named in the honour of Dr. C. G. 
Hansford, in recognition of his outstanding con¬ 
tributions to the field of mycology. The proposed 
new species is described below : 

Nematothecium hansfordii sp. nov. (Fig. 1). 

Fungus parasitic on colonies of Meliola, hyphae 
brownish pink, distinctly septate, 3-4 p broad. 

Perithecia numerous, aggregated within colonies 
of Meliola, made up of 2 layers of wall, outer 
dark brown, plectenchymatous ; inner light 
brown, measuring 200-260 x 250-330 p. 

Asci in basal umbellate cluster, cylindrical, 
slightly curved, shortly stipitate ; measuring 
90-115 X 12-16 At, paraphysate. 

Paraphyses numerous hyaline to subhyaline 
simple and filiform. 

Ascospores subfiliform to filiform, mostly sigmoid, 
curved at both the ends, 5-6 septate, olivaceous 
gray ; measuring 82-105 x 4-6 m. 
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Table I 



Name of the Species 

Host 

Asci measurement 

Ascospore 

measurement 

1 . 

Nematothecium vino sum Syd. 
(Type species) 

Meliola sp. 

65-90 X 10-14/-t 

60-75 X 3-4 

2. 

N. asterinae Hansf. 

Asterolibertia burchelliae 

18-23 X 4-7/x 

16-20 X 1 /X 

3. 

N. hansfordii sp. nov. 

Meliola memecyli 

90-115 X 12-16/X 

82-105 X 4-6 11 


On colonies of Meliola-mernecyli Syd. 
Holotype—AMH-2628. 

Type loctlity—Khandala (M.S.)* 

Nematothecium hansfordii sp. nov. (Fig. 1). 
Fungus in plagulis Melioliae parasitans ex hyphis, 
bruneo = roseum. Hyphae distincte septatae, 3-4 /w- 
latum. 



Fjg. 1: Nematothecium hansfordii sp. nov. 
A, Habitat ; B, V.S. of Perithecium; C, Ascus ; 
D, Ascospore. 

Perithecia numerosa, gregaria in plagulis Melioliae; 
paries bistratosi, exterium fusce-brunneus, plecten- 
chymaticus, interius pallido brunneus ; magnit 
200-260 X 250-330 ii . 

' Asci in basalis umbellati fasciculi, cylindraceo- 
curvatiae, brevi-stipitatae ; magnit 90-115 x 12-16 
paraphysaliae. 

Paraphyses numerosae, hyalinae vel subhylinae, 
simplices et filiformes. 

Ascospbrac' subfiliformae vel filiformae, pleurumque 
signoideacurvatiae, ad biden apicem, 5-6 septate, 
olivaceo-griscae ; magnit 82-105 X 4-6 


On plagulis Meliola memecyli Syd. 

Holotype—AMH-2628. 

Typus locus—^Khandala (M.S.). 

The authors are grateful to Prof. M. N. Kamat, 
Head, Department of Mycology and Plant Pathology, 
for valuable suggestions, to Dr. G. B. Deodikar, 
Director, for library and laboratory facilities and 
to Dr. Mrs. A. Pande, for Latin rendering. Thanks 
are also extended to the Curators of Herbaria at 
Kew and Stockholm, for kindly making the holo- 
typic materials available. 

Maharashtra Association for A..V. Sathe. 

the Cultivation of Science, J. G. Vaidya. 

Poona 411 004, October 13, 1975. 
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m aintenance of structural 

HETEROZYGOSllY IN THE GENERATION 
OF IN IERSPECIFfC HYBRIDS OF ANNUAL 
CHRYSANTHEMUM 

Annual Chrysanthemums are of two distinct species. 
Chrysanthemum coronarium Linn., and Chiysan- 
themiim - carinaturn Schousb. They are generally 
grown as winter garden annuals. Both the species 
are cross pollinated. Maintenance of interchange 
heterozygosity and its preponderance due tO' better 
reproductive- fitness were noted in natural popula¬ 
tions of these two speciesl-^. Nilsson^ reported 
successful hybridization between these twoi species 
but a detailed analysis of this hybrid and segre- 
gants is not yet available. Interchange as well as 
inversion heterozygosity w'ere observed in the 
hybrids. The objective of the present study was 
to analyse cytologically the Fo plants of the hybrids' 
between C. coronarium and C. carinaturn. 

Flower buds were fixed in Carnoy.s fixative for 
•24 hours and then preserved in 70% ethyl alcohol. 
Anthers of suitable size were squashed in propino- 
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carmine using ferric chloride as mordant. Multi- anaphase -1 a dicentric bridge and one acentric 
valent association in pollen mother cells were, fragment were observed in the populations ( 6 % 
recorded from diakinesis and metaphase-1. cells) suggesting a paracentric inversion (Fig. 6 ). 



Figs. 1-6. Phoitomicrographs of meiotic stages in F.^ plants of interspecific hybrids of Annual 
Chrysanthemum. Fig. 1. PMC with 911. Fig. 2. PMC with 7II + 1 IV. Fig. 3. PMC with 
6II+1 VI. Fig. 4. PMC with 5 II + 2 IV. Fig. ^5. PMC with 5 I + 5 II-f 1 III. Fig. 6 . PMC with 
a dicentric bridge and an acentric fragment at anaphase- 1 , 


Meiotic analysis of the Fo segregants revealed 
the presence of structurally homozygous plants with! 
nine bivalents as well as translocation heterozygotesi 
(Figs. 1-5). Multivalent associations ranged from 
trivalent to decavalent configurations (Table I). 
This type of structural heterozygosity was also 
detected in the parents and hybrid^. Few univalents 
were found during meiosis in Fo individuals. Uni¬ 
valents were aiso detected in the F^j^ hybrid. At 


The presence of structural heterozygosity in the 
Fo generation indicates the adaptive role of these 
chromosomal rearrangements in annual chrysan¬ 
themum. Selection in favour of stmctural hetero¬ 
zygosity including that resulting from interchangesi 
was reported earlier in several plant and animal 
species^'^. It is likely that chromosomal rearrange¬ 
ments found in the Fo populations have a role in 
the establishment of adaptively favourable genes. 
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Table I 

Distribution of chromosome associations in 
Fo plants 


Chromosome 

associations 

Number of plants studied 

C. coror.arium 

C. carinatum 

C. carinatum. 

X 

C. coronarium 

9 II 

20 

22 

9 II -h 1 IV 

16 

16 

5II F 2 IV 

10 

8 

6 II + 1 VI 

4 

18 

4 ir + 1IV + 1 VI 

8 

10 

4 H + 2 Ill-f 1IV 

2 


1 n + 2IV + 1VIII 

1 

1 

5 II + 1 VIII 

6 

2 

3 II -M IV -fl vm 

■ 2 

2 

4II -1- 1 X 


1 

5 I -f 5 II 4- 1 III 

2 

1 

4 I -f 3 II 4- 2 IV 

1 

1 

3 I 4- 6 II 4- 1 HI 

2 


2 I 4- 6 II 4- 1IV 

1 

1 

Total No, of plants analysed 75 

83 


Such groups of genes would correspond to what 
Darlington and Mather^^ have called a ‘super gene' 
or ‘co-adapted gene complex’ of Dobzhanskyio and 
would be inherited as an unit Univalents may 
occur either due to deysnapsis or failure of pairing 
between chromosomes of the two- parental species. 
Desynapsis leading to univalents may be an isolating 
mechanism between the presently studied parental 
species as was reported in case of two species of 
Oryza by Shastryti. In paracentric inversions 
single. crossover occurring within the inverted 
segments produce duplicate-deficient garnets resulting 
in sterility. Moreover, a paracentric inversion can 
bring co-adapted genes into closely linked situation 
without altering the karyotype symmetry. This 
preserves the internal balance of a species which 
might be prerequisite for its adaptations^. 

The author is grateful to Dr. S. Dana, Faculty of 
Agriculture, Kalyani University, for his guidance. 
Faculty of Agriculture, S. K. Chaudhury.=" 

University of Kalyani, 

Nadia, West Bengal, May 2, 19’75, 
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KARYOTYPE OF CYRTANTHUS MACKENU 
HOOK. f. 

The genus Cyrtanthiis, 2 l member of Amaryllidaceae, 
comprises thirty speciesso of which many are 
endemic to South Africa. Although most of the 
species studied show lnz=. 16t’t C. sanguineus, 
C. ifafalily and C. obliquus bear 18, 20 and 222’G 
chromosomes respectively. Besides variation in 
chromosome number, the various species of Cyr- 
tanthus differ markedly in their karyomorphology. 
In view of the above, the karyotype of C. mackenii 
chained from the Ooty Botanical Gardens wasi 
worked out. 

In this species, the root stock is a tunicated bulb 
with several basal, linear leaves which are con¬ 
temporary with the flowers. Scape is hollow, sub¬ 
erect and is subtended by 2-4 bracts bearing 
terminal orange red flowers. Stamens which are 
six in number with slender filaments and versatile 
anthers are inserted below the throat of the corolla 
tube. Ovary is inferior and tril-ocular with nume¬ 
rous campylotropous ovules on axile placentation. 
Style is filiform with three-lobed stigma. Seedsl 
are many, black, flattened and winged. 

Karyological analysis reveals the somatic chromo¬ 
some number to be 16 of which two pairs are long, 
five are medium and one is short (Fig. 2). The 
chromosomes of the complement conform to the 
following types (Fig. 1). 

L A pair of long chromosomes (12-8 m) with 
median centromeres. 

2. One pair of long chromosomes (9-2 g.) with 
submedian primary constrictions. 
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3. A pair of medium chromosomes with 

submedian primary constrictions and secon¬ 
dary constrictions on the long arms. 

4. One pair of medium sized chromosomes (7-2 

with submedian centromeres. 

5. Two pairs of medium chromosomes (5-6 m and 

4*4 ju,} with subterminal centromeres. 

6. A pair of medium chromosomes (4-4 At) with 

submedian centromeres. 

7. One pair of short heteromorphic chromosomes 

(4-0 and 3-6 At) with medium and sub¬ 
terminal centromeres. 



Fig. 1. Mitotic complement of C. mackenii 
showing the number 2 n z=z 16, X 1,100. 

Ileiiaai........ 

.. 

I I 223344556677«$ 

jO/* 

Fig. 2. Idiogram of C, mackenii. 

Of the eight pairs of chromosomes, one pair 
possesses median centromeres, four submedian 
centromeres and of the remaining three pairs, two 
pairs have subterminal centromeres and the other 
pair shows heteromorphic chromosomes with median 
and subterminal centromeres. 

The karyotype is symmetrical since the number 
of median and submedian chromosomes are more 
when compared to the subterminal ones'^. 

From the present study, it is evident that the 
diploid chromosome number of C. mackenii is 
2 n = 16 indicating 8 as the basic number. This 


observation is in conformity with those of Taylor^ 
in C. parviflorus and Wilsenach"‘ in eleven species 
of Cyrtanthiis, except for the presence of one pair 
of heteromorphic chromosomes (8th pair) in the 
karyotype complement. It is likely that the origin 
of heteromorphic pair of chromosomes in the 
complement may possibly be due to the inversions 
or translocations which might have played a role 
in the evolution of the genus Cyrtanthiis by bring¬ 
ing about changes in the morphology of the chromo¬ 
somes./ 

From a reinvestigation carried out by Ising^ and 
Wilsenach'^ on the three species, C. sanguineus, 
C. ifafalily and C. obliquiis, they found the diploid 
number to the only 16 and regarded the reported 
number, 2 n — 18, 20 and 22 by Mockerjea- and 
Sato<> to be erroneous. Since the phenomenon of 
polymorphism of chromosomes is common in the 
family Amaryllidaceae, as observed in the genera 
ZephyrantJies'^, Crinum-^ and Hymenocallis^, the 
reported occurrence of 2 n i=z 18, 20 and 22 numbers 
by Mookerjea^ and SatO‘^ need not be regarded as 
erroneous as they may represent different chromo¬ 
somal races. 

One of us (N. Lakshmi) is grateful to the C.S.I.R. 
(India) for financial assistance during the course 
of the work. Our thanks are also due to the 
Curator, Ooty Botanical Gardens. 

Department of Botany, J. Venkateswarlu. 

Andhra University, 

Waltair, 

and 

Department of Botany, ' N. Lakshmi. 

Andhra University 

Post Graduate Centre, 

Guntur, A.P., June 13, 1975. 
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A NEW RECORD OF ARXIELLA TERRESTRIS 
FOR INDIAN SOILS 

While studying the mycoflora of a clayey loain soil 
of the Botanical Gardens, Government Science 
College, Jabalpur, M.P., India, the authors 
encountered a hyphomycetous fungus which, on 
identification^, was found to be Arxiella Papendorf. 
The genus Arxiella with A. terrestris as the type 
species was erected by Papendorf- who isolated, it 
from top soils and leaf litter of Acacia Kaiioo 
community in Transval, South Africa. Later, 
Ruscoe'^ described another species, A. lunata from 
the soil. The present isolate closely resembles 
A. terrestris. So far, • the genus Arxiella has not 
been reported from India on any substrata. It is, 
therefore, the first record from the country. The 
morphological characters are briefly described 
below. 

Colonies on potato dextrose agar growing slowly, 
compact, at first dull white, becoming olive green 
to greenish black with the age. Mycelium com¬ 
posed of much branched, septate, smooth, thick 
walled hyphae having cells often inflated, 2-5- 
3 • 0 in dia. Conidiophores 1- to many celled. 
Unicellular conidiophores of various shapes, 4-0- 
6-0in dia. Multicellular conidiophores simple or 
branched, filamentous, all cells conidiogenons, 
sterigmata substending the conidium not left as a 
distinct tubular appendage on conidiophore. Conidia 
sessile or on short or slightly elongated sterigma 
produced singly or in short chains, reniform with 
the ends tapering obliquely and forming horn like 
projections with rounded apieces, with a distinct, 
widely truncate and slightly raised hilum near the 
base of one of the horns, thin walled, smooth, 
hyaline to faintly olivaceous, 6*4-16-5 X 3•0-4*6^ 
(Fig. 1). 



Fig. 1. Arxiella terrestris. Mycelium, Conidio¬ 
phore and Conidia. 

The culture has been deposited in the Science 
College Culture Collection, at Jabalpur. 


The authors are thankful to Dr. M. B. Ellis of 
Co-mmonwealth Mycological Institute, Kew, England, 
for confirming the identification to Dr. S. C. Agrawal, 
for help and to the Principal, Government 'Science 
College, Jabalpur, for the laboratory facilities. 
Deparment of Botany, D. P. Tiwari. 

Govt. Science College, P. D. Agrawal. 

Jabalpur, M.P., Februaiy 6, 1974. 
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VARIATION IN AMINO ACIDS IN THE 
GROWING CULTURE OF ALTERNARIA 
ALTERNATA (FR.) KEISSLER 

A PROGRESSIVELY developing culture Of Alternaria 
alt e mat a (Fr.) Keissler obtained from leaf spot 
lesions of beet (Beta vulgaris) and grown in 
Czapeck’s medium was chromatographically analysed' 
for 30 days, at an interval of five days, for locating 
the presence of amino' acids, both in the mycelial 
extract and culture filtrate. The methods adopted 
were the same as in an earlier investigation by 
Prasad and Chaudharyii. 

Comparative quantitative estimations are based on 
arbitrary gradationst^. 

As would appear from Table I, mycelial extract 
(M.E.) of 5-10 days culture showed the presence' 
of 7 amino acids. By the 15th day six more amino' 
acids appeared. On the 25th day Meucine/isoleucine 
and ^J-phenylalanine disappeared. Methionine 
appeared only once in the 15 day old mycelium. 
Lysine got lost after 15 days and after 25 days, 
tyrosine, proline, glutamine and glutamic acids 
were also not found. 

Very few amino acids w'ere recorded in th-a 
culture filtrate (C.F.) of the pathogen. On the 
5th day ^//-alanine appeared. By the 10th day 
glutamine was observed and by the 15th, twO' more 
amino acids, (namely, homoserine and aspartic acids) 
were noticed. All the four, mentioned above, showed 
themselves only once in the culture filtrate after 
which they disappeared. 

Serine, glycine, ^//-alan^ne, tyrosine, aspartic acid, 
proline and lysine appearing in the mycelial extract, 
and ^//-alanine in the culture filtrate, initiated the 
mycelial accumulation in the 5-day old culture. 

With the increase in the amount of glycine, 
JZ-alanine and aspartic acids in the mycelial extract, 
the fungal growth, increased enormobsly by the 
10th day. Significantly, the single appearance of a 
little amount of glutamine in the filtrate of this 
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Table I 

Amino adds content of mycelial extract (M.E.) and culture filtrate (C.F.) of 5-30 days progressively 
growing culture of Altemaria alternata (Fr.) Keissler 


Amino acid 




Amount expressed in arbitrary units 


Days of incubation 

5 


10 


15 

20 

25 

30 


M.E. 

CF. 

M.E. 

C.F. 

M.E. C.F. 

M.E. C.F. 

M.E. C.F. 

M.E. C.F, 

Serine 


_ 


_ 

+ + , 

+ -h - 

+ + 

FF - 

Glycine 

+ 

— 


— 

+ 

+ 

+ 


dZ-Alanine 

+ + 

-i- 

+ -}- H- 

_ 

-r + 

-fF - 

+ 


Tyrosine 


- 

-L 

- 

.+ 

+ 

+ - 

— — 

Aspartic acid 

+ 

— 

+ + 

— 

+ + + 

F+ - 


F 

Proline 

+ * 

— 

“T 


+ + 

+ F - 

H- - 


Lysine monohydrochloride 

+ 

- 

+ 

- 

+ 

- - 

- - 

__ 

Glutamine 

— 

— 

— 



+ + - 

+ + “ 

— — 

Homoserine 

— 

— 

__ 

— 

+ + 

+ -h - 

-f + + — 


Glutamic acid 

— 


__ 

— 

+ + 

+ + - 

F F -• 


Methionine 

— 

— 

__ 

_ 



— _ 

— _ 

/-Leucine/iso leucine 

- 

__ 

__ 

- 

-l-F 

• -i-+ - 

_ 


i5-phenylalanine 




- 

+ -r 

+ F - 


— — 

Dry weight of the fungal 
mat (in mg) 

101 

888 


1035 

1230 

1395 

1510 


age group of culture was, to a degree, also respon- showing an incerase in their amount between 5 and 

sible fo>r the sudden spurt of exuberant mycelial 10 days and also after remaining constant for 10 to/ 

growth. 20 days, abruptly dropped down between 20 and 

The appearance of glutamine, homoserine, glutamic 30 days. This is. in marked contrast with the 

acid, methionine,' /-leucine/isoleucine and ^-phenyl- feature shown in F. moniliforme^. 
alanine after 15 days of growth in the mycelial Further traits with regard to the mycelial extract 
extract also raised the mycelial output. Thereafter, of A. alternata are noted below : proline appeared 

the mycelial growth increased uniformly in a linear and continued tO‘ be present, first in small amounts, 

form, with the days of incubation and irrespective and then increasing progressively for 5-20 days ; later 

of any alteration in the amount of the amino acid. within 15-30 days, homoserine was detected. 

Qualitative and quantitative variations in the accumulating in the largest quantity by the 25th 

amino acid pool exist in the cultures of different day; glutamine was formed within 15-25 days, 

fungi-'^. Mycelial extracts of PelHcularia filarnentosa, first in large amounts and later in slightly small 

Pythium, Daldinia concentrica and Fusarium iiduni amounts; and finally, leucine/isoleucine and 

showed the presence of twelve'll, fifteen^, twelve® and ^-phenylalanine appeared within 15-20 days in good 
fifteen!®, different amino acids respectively; in amounts. This, however, is not in accordance with 
Altemaria alternata, as many as thirteen amino acids the findings recorded earlieri’2.i4, 
were detected. Venkata Rami® could register only 15 amino 

The presence of aspartic and glutamic acids, the acids in F. udum, and Prasad and Chaudharyi! 
absence of /-cystine, and almost negligible record detected all the 21 by the 15th day. Out of these 
of methionine in the mycelium are similar to the 21 amino acids, 13 appeared in A. alternata 2l[so 

observations made with 8 pathogenic species of by the 15th day. Also, ^-phenylalanine appeared 

Phyllosticta-. Alanine and lysine, found in simulately by the 15th day, as found in F. oxy- 

A. alternata, have also been traced in 8 of Fusarium sporum f. udumt^. 

species!^. A larger alanine and aspartic acid pool Detection of amino acids in culture filtrate of 
gets built up in 10-20 days old mycelium. In fact, different Fusarium species; has been reported 

this was true of Penicilliurn roquefortii^ and' earlier'<’J>*!®"!!. According to. Mahadevan and 

Fuj>arium moniliforme^, as well. As for its peculiar Caroselli'! younger culture filtrates of F. oxysporum 

feature, the alanine ^nd the aspartic acids, after f. lycopersici would show a larger atnino acid 
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pool than the older CMies. But, here, no such 
corelation could be established, as the number of 
amino acids detected in the culture filtrate of 
Alternaria alternata was small and the quantity 
meagre. Our observations are similar to those of 
Bilai and Zakordonets^ and Prasad and Chaudhary^i. 
Alanine, homoserine and aspartic acids found here 
were among the five and seven amino acids appear¬ 
ing in the culture filtrate of F. axysporum f. 
and F. lycoperslcF. Glutamine was found in 
addition to the three mentioned above. 

The authors extend their thanks to Prof. J. P. 
Sinha, Head of the Botany Department, Ranchi 
University, for the facilities provided to them. 

Department of Botany, Binod Bihari Lal. 

Ranchi College, Ram Pravesh Ram. 

University of Ranchi, Shyama Prasad Shahdeo. 

Ranchi 834 008, Mahendra Prasad. 

July 24, 1975. 
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LAUNAEA MOSAlC~A NEW VIRUS DISEASE 
FROM INDIA 

During the course of survey of virus diseases in 1973, 
a mosaic disease was observed on Laimaea osplenifolia 
Hook.—A common weed in Aligarh. The character¬ 
istic features of diesease are severe mosaic mottling 
followed by reduction in leaf size. The plants remain 
stupted, 


Under glass house conditions the virus was found 
to be readily transmissible by sap, only to the plants 
belonging to families Amaranthaceae, Chenopodiaceae, 
Compositae and Solanaceae. The details about -symp¬ 
toms and host reactions are given in Table 1 and Fig 1. 



Fig. 1. Viru^ infected leaf of 1. Launaea asplenifoUa 
Hook., 2. Spinacia oleraceaL.., 3. Nicotiam glutinosa 
L., 4. N. tabacum L , var. Samsun NN. 

The virus did not infect 70 plant species belonging to 
20 families nor could the virus be recovered on back 
inoculation tests. 

Three species of aphids, v/z., Aphis gossypii GIov., 
Brevicoryne brassicae Sulz. and Myzus persicae L. 
in lots were given an initial starvation of 2 hours 
followed by 1 hour feeding on diseased plants and 
inoculation feeding of i hour on healthy plants. Only 
A. gossypii Glov. and M. persicae Sulz. transmitted 
the virus successfully while B. brassicae L. failed to 
transmit the virus. 

The Launaea mosaic virus (LMV) in crude sap could 
tolerate heating at 60° for 10 minutes, but not at 65f C. 
The virus was found to be infective at a ailution of 
10“^ but not 10-L The longevity in vitro of the 
virus in crude sap was found to be 36 hours at room 
temperature (20-25° C), but was 72 hours at 10° C. 

A review of literature revealed that no virus has 
been reported on Launaea asplenifojia Hook. How¬ 
ever it was used as a differential host for the leaf curl 
disease of tobacco by Pruthi and SamueP. They 
reported that the leaf curl disease of tobacco ’ was 
responsible to infect Lycopersicon lycopersicum (L.) 
Karsten, Ageratum conyzoides L., Crotolaria jimcea_ L.^ 
Euphorbia hirta L., Laimaea asplenifoUa Hook., SoJahum 
mgnmi L., Sida cordifolia L., Scoparia dulcis L., Veronica 
cineria Boiss. and Bal. and Zinnia elegans Jacq. ; But 
the virus under the present study did not infect the 
above plants except L. lycopersicum (L.) Karsten; 
and Zinnia elegans Jacq. In spite, of this the LMV 
produced local lesion on Chenopodium album L., 
C. amaranticojor Coste. and Reyn, and C. murale L., 
while leaf cur] disease of tobacco failed to produce 
local lesion on the above three species. It is also 
quite different in its host reaction, symptomatology 
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Table I 

Host range of Launaea mosaic virus (LMV) isolated from Launaea aspieaifolia Hook. 


Fam.ilies/Latin name of the species inoculated 


Symptoms 

Back 

inoculation 

test 

Local 

Systemic 

Amaranthaceae 

Achyrenthes aspera L. 

Nil 

Vc, N, Ld, S 

. + 

Amaramhus caudatus L. 

Cp 

Vc, M, Ld, S 

A 

A. hypochondriacus L. 

Vy, M, Ld, S 


A. Jeucocarpiis S. Wat. 

Cp 

N, Bm, Ld, S 

A 

Chenopodiaceae 

Beta vulgaris saccharifera L. var, Bushmona 

Cs 

Vy, N, M, S 


Chenopodium album L. 

LI 

4 . 

C. amaranticolor Coste, and Reyn. 

LI 



C. murale L. 

LI 


+ 

Spinacia oleracea L. 

Nil 

, , 


Cominelinaceae 

Commelina nudiflora L, 

,. 

Ym, S 

•f 

Compositae ; 

Zinnia elegens Jacq. 

. . 

Vy, M, S 


Solanaceae 

Datura stramonium L. . 


Vc, M, Ld, S 

+ 

D. metel L. 


Vc, M, Ld, S 

-h 

D. alba Nees 


Vc, M, N, Ld, S 

4 

Lycopersicon grandulosum Muller. 


Vc, M, Ld, S 

+ 

L. lycopersicum (L.) Karsten. 


Vc, M, Ln, S 

-f 

Nicotiana glutinosa L. 

Dwnr 

Vy, M, S 

4 

N. rustica L. 


Vc, M, S 

“h 

N. tabacum L. var. Harrison’s Special 

N 

Vc, M, Ld, S 

4 

AT. tabacum L. var. Samsun NN 


Vc, M, Ld, S 

4 

N. tabacum L. var. White Burley 


Vc, M, Ld, S 

4 

Petunia hybrida Vilm. 


Vc, M, Ld, S 

+ 

SoJanum melongena L. var. Manjrigota 


Vc, M, S S 



+ and — indicate positive and negative results on back inoculation tests. 

Abbreviations: Bm = Bare midrib; Cp = Chlorotic patches; Cs = Chlorotic spots; Dwnr Double wall 
necrotic rings; Ld == Leaf deformation Ln = Leaf necrosis; LI = Local lesion; M = Mosaic; N = Necrosis ; 
Nil Necrotic local lesions; S Stunting; Vc = Vein clearing; Vy == Vein yellowing; Ym = Yellow mosaic. 


and physical properties with that of leaf curl disease 
of tobacco. 

It appears, therefore, that the virus under study is 
a new virus disease of Launaea asplenifolia Hook. 
The name Launaea 'mosaic virus has tentatively been 
proposed for the • virus causing mosaic disease of 
asplenifolia Hook. 


Department of Botany, S. Qamar A. Naqvi. 

Aligarh Muslim University, K. Mahmood. 
Aligarh 202 001, India,® 

April 14, 1975. 


1 . Pruthi, H. S. and Samuel, C. K., Indian J. aerie 
ScU 1942, 35, 



SHORT SCIENTIFIC NOTES 


Colorimetric Estimation of 2, 4, 5-Triamino-6-Hydroxy- 

pyrimidine 

2, 4, 5-Triamino-6-hydroxypyrirQidirte (TAP) is an 
important intermediate in the synthesis of folic 
acid. Its purity is usually determined by iodometryi. 
We have found that it reacts with ninhydrin to 
give a purple colour showing an absorption maxi¬ 
mum at 555 nm. The colour is stable for 
40 minutes and obeys Beer’s law in the concentra¬ 
tion range of 2-4 to 22 (W-g/ml of TAP sulphate 
(TAPS). Optimum conditions for colour develop¬ 
ment and estimation of TAPS have been worked 
out and are reported here. The procedure is 
simple, fast and accurate. Procedure—^About 60 mg 
of TAPS was weighed accurately into a 250 ml 
calibrated flask and dissolved in 200 ml of warm^ 
water. The solution was allowed to cool to room 
temperature, 20 ml of 10% (v/v) hydrochloric 

acid was added and the final volume was made up 
with water. One ml of the solution was placed 
in a 25 ml volumetric flask and 10 ml of isopropanol 
and 2 ml of ninhydrin reagent (3% w/v solution 
in methyl cellosolve) was added. The . reactants 
were mixed well and the resulting coloured solu¬ 
tion diluted to mark with isopropanol. Absorbance 
of the colour was measured at 555 nm against a 
reagent blank on a Bausch and Lomb SpectroBic-20' 
Spectrophotometer, A standard solution of TAPS, 
prepared from a sample assaying 100*0% by 
iodometry exactly in the same manner as described 
above, was run simultaneously. The absorbance 
of the standard colour was used to calculate the 
purity of TAPS sample. It has been observed that 
solutions of TAPS on storage show slight change 
in colour and hence it is advisable to prepare 
standard as and w'hen it is required. 

Five batches of TAPS from our plant have been 
analysed by the proposed method and the results 
are compared with those obtained by iodometry 
(Table I). 


Table I 

Analysis of TAPS by ioddmetry and colorimetn' 


% content of TAPS 


SI. 

No. 

Colorimetry 

Iodometry 

Deviation 

1. 

100*5 

99*7 

+0*8 

2, 

100*0 

100*0 


3. 

100*8 

100*3 

+6*5 

4. 

100*3 

99*7 

-f0*6 

5. 

99*9 

99*3 

+0*6 


The method is being ’extended to the estimation 
of folic acid which gives TAP on reductive cleavage 
by heating with zinc and hydrochloric acid. 

Quality Control Laboratories, K. Rama Mohan. 
Indian Drugs and Geeta Kanjilal* 

Pharmaceuticals Limited, S. N. Mahajan. 
Hyderabad 500 037, G. Ramana Rao.*** 

August 11, 1975, 

To whom enquiries should be addressed. 

1. Devianthnin, V. A., Nature of Chemical Analysis 
in the Process of Vitamin Manufacture, 
Ministry of Medicine, Mascow, 1964, 
p. 193, 

Foot and Mouth Vaccination Stress in Red Dane, 

Jersey and Murrah Bulls 

Increased use of exotic bulls to improve our 
livestock has lead us to employ recent technologi¬ 
cal advances for protecting them and their progeny 
against widely prevalent infectious diseases. Preven¬ 
tive vaccinations against such diseases have been 
reported to increase spprmatozoal abnormalities in 
breeding bulls (Venkataswami and Raot, Narasimhan 
et alA and Rao*"^) resulting in testicular damage 
(Rao and Venkataswami^). The results of the 
present investigation would reveal the effect of foot 
and mouth disease vaccination on details of sperm 
abnormalities and preservability of semen in exotic 
(Red Dane and Jersey) and indigeneous (Murrah) 
bulls. 

2 Red Dane, 3 Jersey and 4 Murrah bulls were 
vaccinated, each with 40 ml polyvalent foot and 
mouth vaccine (I.V.R.L, Izatnagar). Their semen 
ejaculates, each at a week’s interval, for 15-21 and 
61—75 pre-and poist-vaccination days respectively, 
were evaluated for sperm abnormalities (head, 
middle piece, tail and total). These semen samplesi 
of bull (Red Dane and Jersey) and buffalo bull 
(Murrah) were also extended in egg yolk citrate 
and egg yolk glucose bicarbonate dilutors (Saxena^) 
respectively and stored at 3°-5° C. These were 
evaluated af every 24 hourly interval lOr 168 hrs 
for spermatozoal motility (progressive and per cent) 
vis-a-vis its suitability for artifical insemination 
• (A,I.). 

The percentage of abnormal spermatozoa increased 
significantly during 16-30, 0-45 and 0-45 days, 
post vaccination in Red Dane, Jersey and Murrah 
bulls respectively. Majority of the abnormalities' 
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were found in the mid piece region (mainly cyto¬ 
plasmic droplets and coiled/kinked) in all the 
three species of animals. It indicated that matura¬ 
tion process was somehow adversely affected. The 
preservability of spermatozoa (number of days 
semen found suitable for A.I.) was also adversely 
affected during the post-vaccination period. It 
indicated close relationship between incidence of 
sperm abnormalities and semen preservation. 
Details will be reported later. 

We are thankful to Dean, College of Veterinary 
Medicine and Director, Experiment Station, G. B. 
Pant University of Agriculture and Technology, 
Pantganar, for providing the necessary facilities. 

G. B. Pant University of V. B. Saxena. 

Agriculture and Technology, S. S. Tripathi. 

Pantnagar, M. C. Verma. 

District Naintal, Ratan Singh. 

January 16, 1975. 

1. Venkataswami, V. and Rao, V. I., Indian Vet. 

J., 1970, 47, 23. 

2. Narasimhan, K. S., Krishnan, A. R. and 

Quayam, S. A., Ibid., 1970, 47, 19. 

3. Rao, A. V., Ibid.] 1974, 51, 74. 

4. Rao, V. J. and Venkataswami. V.. Ibid.. 

1971, 49, 1101, 

5. Saxena, V. B., M.V.Sc. Thesis, Agra Univer¬ 

sity, Agra, 1965, p. 23. 

Hydrocyanic Acid Conceniration at Different Ages of 

High Yielding Varieties of Sorghum 

Sorghum grain forms a staple human food while 
the nutritious green fodder is of great value to 
animals. The main objection for the extensive use 
of this fodder is the presence of cyanogenic gluco- 
side which on hydrolysis yields HCN, a toxic 
principle to the livestock at higher concentrations. 
The HCN content of sorghum plant as affected by 
various factors like variety, nitrogenous fertilizer 
application, age and stage of the crop and irrigation 
has been well studied-^’The present study was 
undertake to find out the amount of HCN during 
different ages of crop growth. 

A field trial, under irrigated conditions, was con¬ 
ducted with three high yielding varieties of sorghum, 
viz., CSH. 5, CS. 3541 and 699 adopting a uniform 
fertilizer schedule of 100 N, 80 P^O- and 60 K^O 
kg/ha. The samples were collected at 30, 45, 60, 
75 and 80th days for analysis. In all the varieties, 
flowering was observed in 60 days. The HCN con¬ 
tent was estimated by colorimetric method® using 
the standard curve as described by Gilchrist et al.^. 

HCN content during various age of crop is 
presented in Table I. 

The HCN concentration ranged from , 485 to 
10 ppm. A gradual reduction in the HCN con¬ 


centration was seen in all the three varieties tried 
and a substantial reduction was noted after 75 days. 
Similar observations were also reported else- 
where-J'^. 


Table I 

HCN concentration during different ages of crop 
growth 


Age in days 

HCN (ppm) on fresh weight basis 

CSH-5 CS-3541 699 

30 

465 

485 

355 

45 

210 

440 

245 

60 

125 

135 

125 

75 

30 

50 

60 

80 

30 

10 

30 


The HCN concentration after IS days is well 
below the toxic limits as suggested by Bolhuisi and 
de Bruijn-. They classify those which contain less 
than 50 mg HCN/kg fresh peeled tuber of cassava 
as innocuous. 

From the present study it can be concluded that 
the fodder can safely be utilised, when cut after 
75 days. ; 

Dept, of Soil Science and R. Krishnasamy. 
Agricultural Chemistry, R. Chandramani, 
Tamil Nadu Agricultural C. S. Balasundaram, 
University, p. Muthuswamy. 

Co!mbatore-3, August 13, 1975. 

1. Bolhuis, G. G. Neth, J. Agric. Sci., 1954 2, 

176. 

2. de Bruijn, G. H., Etude du Caractere Cyano- 

genetique du Manioc., Vermam and Zonen, 
Wageningen, 1971. 

3. Gilchrist, D. G., Lueschen, W. E. and Hittle, 

C. N., Crop. Sci., 1967, 7, 267. 
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New Records of a Rare Bonellid Ikedella misaktensis 
(Ikedal 

A bonellid worm, Ikedella misakiensis (Ikeda) 
belongs to phylum Echiuroidea and is of much 
academic interest as it exhibits sexual dimorphism. 
The only available information regarding the 
occurrence and distribution of this species is from 
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Pirotan Island (Lat. 22° 36' 12" N Long. 69° 56' 
58" E) in India (Gideon et aiA). 

During the course of coral survey in the 
neighbourhood of the Gulf of Kiitch, the author 
came across several specimens of this species from 
different localities for the first time (Table I). The 

Table I 


New records of ikedella misakiensis {Ikeda) 


SI. Locality 

No. 

Specimen 

observed 

1. Mithapur in Arabian Sea 

9 

2. North-eastern side cf Paga reef 

1 

3. South-western side of Pashu Island 

7 

4. North-western side of Baida Island 
on Bural reef 

8 

5. South-western side of Nora Island 
on Bural leef 

1 


specimens are deposited in the Museum of Marine 
Biological Research Station, Port Okha. The 
present records extend the distributional range of 
the species to Indian waters. 

The author is thankful to Shri Moosa Raza, 
Fisheries Commissioner, for the facilities and for 
permitting to publish this note. Special thanks are 
also due to Shri P. P. Bhanderi and Shri A. B. 
Chauhan, for field assistance. 

Marine Biological M. I. Patel. 

Research Station, 

Port Okha, December 29, 1975. 


1. Gideon, P. W., Menon, P. K. B., Rao, S. R. V. 
and Jose, K. V., 7. Bombay nat. Hist. Soc., 
1957, 54, 690. 


Wet Rot of Brinjals (Solanum melongena L.) Caused 

by Choanephora cucurbitamm (Berk & Rev.) Tbaxter 

During September 1974, a serious fruit rot of 
Solaimm melongena L. (Bfrinials) was observed; 
in Kankarkhera village of Meerut District. On 
examination it was found to be affected by 
Choanephora cucurbitamm (Berk and Rev.) 
Thaxter. This fungus has been reported on the 
species of Capsicum, Colocasia, Cassia, Gossipium, 
Hibiscus, Cajanus, Vigna (Dastur^, Sinha^, 
Chowdhury and Mathuri, Mitter and Tandon^, Misra 
and Mehra-^ and Wilson and Jose®), respectively. 
It has been reported on the decomposing leaves of 
Solanum melongena L. but as far as the authors 
are aware, wet rot of fruits has not been reported. 


Current 
Science 

The disease appears as water soaked spots on the 
leaves, flowers and fruits. Ultimately the fruits 
become soft and pulpy and are found to be 
covered with white shining cottony growth of the 
fungus. Careful examination of the specimen 
reveals the presence of black pin head sized 
structures. The pathogen was transferred to potato 
dextrose agar medium (P.D.A.) and yielded both 
conidial and sporangial stages. 

The authors are grateful to Dr. M. R. Sharma, 
for encouragement and to Dr. V. Singh, for 
providing the laboratory facilities. 

Department of Botany, P. K. Dublish. 

Meerut College, P. N. Singh. 

Meerut, September 4, 1975. 
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Record of a New Alternate Host Plant of Rice Leaf 

Miner, Cerodontha oryzvora Spencer. 

Cerodontha oryzivora Spencer was observed from 
1971 onwards causing damage in early stage of rice 
crop in Gujarat. The incidence of this pest is 
observed in -nursery and after transplanting uptO' 
boot stage as the maggot feeds only on the tender 
leaves. 

It was also noticed that the pest was present 
on the wheat (Triticum durum L.) which followed 
paddy cultivation during the month of October- 
November, 1974 indicating the migration of the 
i'nsectL This -'area having monocropping pattern 
of raising only paddy crop in large acreage 
followed by rabi wheat as rotation year after year, 
may have brought about the host cross over of 
the pest. 

The data collected showed of incidence of leaf 
damage (10-15%) on the wheat field. The 
spraying of Methyl demeton 0-03% and Dimethoate 
0-08% gave good results. 

The authors are thankful to the Director, Com¬ 
monwealth Institute of Entomology, London, for the 
identification of the pest. 

Main Rice Research Station, A. H. Shah, 

Gujarat Agricultural University, V. R. UpadhVa. 

Nawagam, N. D. Desai. 

September 1, 1975. 
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REVIEWS AND NOTICES OF BOOKS 


HandrBook o£ Metal Ligand Heats and Related 
Thermodynamic Quantities. (Second Edition). By 
J. J. Christensen, D. J. Eatough and R. M. 
Izatt. (Marcel Dekker, Inc., N.Y.), 1975. 

Pp. vii + 495. Price $ 25.00. 

This book is the enlarged version of the first 
edition. There are 1083 separate ligand entries, 
as against 514 in the first edition which appeared 
in 1970. The literature covered is upto early 1974 
and the number of entries suggest a real growth. 

In the first seven pages, the authors have provided 
information relating to the convenient and proper 
use of the tables. The tables list the ligands, metal 
ions, thermodynamic quantities such as log K, A H, 
A S and A Cp and appropriate reaction conditions 
and pertinent references. The metal ions are 
arranged group wise and the ligands alphabetically. 
The book carries four indexes, empirical formula 
index, elements in alphabetical order, synonyms for 
ligand and references. The references are. arranged 
yearwise and the authors alphabetically. This 
system of indexing provides a convenient source of 
cross referencing. However, in none of the indexes, 
page numbers have assumed any significance. 

This book is intended as a companion volume to 
the already published tables of stability constants of 
A. E. Martell and L. G. Sillen, and related books. 
This book will serve as a reference source for 
workers in the area of thermochemistry and thermo¬ 
dynamics of metal-ligand interaction and valuable 
for researchers in the field of coordination chemis¬ 
try. The authors have done a creditable job of 
summarizing and compiling good number of thermo¬ 
dynamic quantities. This will be a useful addition 
to the Library. V. Krishnan. 


Composition o£ Cosmic Radiation, By Krishna 

M. V. Apparao. (Gordon and Breach Science 

Publishers, London, W.C. 2), 1975. Pp. x + 86. 

Price £5-40. 

Composition of Cosmic Radiation by K. M. JV. 
Apparao, is more appropriate as a review article 
than as a book. Even as a review article, it 
essentially focusses the contributions from the Tata 
Institute of Fundamental Research and does not 
objectively treat the subject-matter. Whereas some- 
amount of bias is inevitable, it is regrettable to see 
this attitude being taken to the extreme even in 
the case of a book. I 


In trying to make his monograph a comprehensive 
one, the author has touched upon various subjects 
such as solar wind, interplanetary magnetic field, 
solar cosmic rays, theories of modulation and 
cosmic X and Gamma rays. It is a pity that, in 
doing so, he has resorted to a pedestrian treatment 
which can lead to erroneous impression of the 
present status of the subject.^ Really significant 
contributions in these areas by Wolfe, et al, 
Hundhausen et al., Gringauz et al., McCracken and 
Rao, to name only a few, have been completely left 
out. The only two chapters which are presented 
in somewhat an acceptable form are Chapters II and 
IV which deal with the observational material on the 
composition of cosmic rays near the earth and the 
cosmic radiation in interstellar space respectively. 

The recent evidence obtained from Pioneers 10 and 
11 spacecrafts have considerably changed the picture 
of low energy cosmic rays near the earth. Whereas 
non-inclusion of this aspect is not taken against the- 
author, since the book was presumably written before 
the new evidence was available, the value of the 
book itself becomes questionable when considered 
together with the way the subject-matter has been 
treated in various chapters. U. R. Rao. 


Polymer Chemistry—An Introduction. By 

Malcolm P. Stevens. (Addison-Wesley Publishing 

Company, Inc., Reading, Massachusetts), 1975. 

Pp. XV + 458. Price $ 25.00. 

The book Polymer Chemistry—An Introduction 
consists of 3 parts and an appendix. Part I deals 
with' the Introduction to Polymers in 4 chapters. 
Chapter 1 deals with the basic principles starting 
with an introduction and historical development, 
definitions, and the basic principles of polymerisa¬ 
tion and kinetics. Chapter 2 deals with the different 
molecular weights and briefly mentions about the 
methods of their measurement. 'Ghemical Struc¬ 
ture and Polymer Properties’' is the subject matter 
of Chapter 3 while ‘‘Evaluation, Characterisation 
and Analysis of Polymers'’ is the subject of 
Chapter 4. 

‘Vinyl Polymers’ is the topic of Part TT which 
again consists of 4 Chapters. Free radical and ionic 
polymerisation, polymerisation with complex co¬ 
ordination catalysts and reactions of Vinyl Polymers 
are the topics lucidly covered in these 4 chapters. 
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Part III covers non-vinyl polymers in Seven 
Chapters, polyethers, polysulphides and related 
polymers, polyesters, polyamides and related polymers, 
phenol, urea-, and melamine-formaldehyde resins, 
inorganic-organic polymers, miscellaneous organic 
polymers, and natural polymers are the topics briefly 
covered in these seven chapters. 

As the author has said in the preface a course in 
Polymer Chemisity is being taught in many univer¬ 
sities now at the graduate and undergraduate levels 
and there is a need for an introductory text. This 
book aptly serves this requirement. Since it lucidly 
covers all the topics at a fundamental level, it 
readily serves as a reference source for a practicing 
research chemist or for an industrial chemist with 
no prior training in polymer chemistry. 

No book on polymers could be complete without 
a laboratory course or demonstration. Since a 
book of this type cannot include all the laboratory 
experiments, the author's forethought in including 
an appendix with sources of the laboratory experi¬ 
ments in polymer chemistry is commendable. The 
list of all the laboratory manuals, books and 
journal articles, covering various aspects of polymer 
synthesis and characterisation is included in this 
apendix which serves as a ready reference for the 
instmctors and induces them to include demonstra¬ 
tions during the course of teaching. 

V. Kalpagam. 


Theory of Non-neutral Plasmas. By Ronald, C. 
Davidson. (Addison-Wesley, Advanced Book 
Programme, Reading, Mass. 01867), 1974. Pp. 
xiii -f 199. Price $ 15.00. 

Till date books on the physical principles and 
mathematical models of plasmas have, without 
exception, assumed overall charge neutrality of these 
media. It is now well understood that overall charge 
neutrality is not a physical requirement for the 
existence of collective oscillations and shielding 
effects, the basic properties of plasmas, in many- 
body charged particle systems. Non-neutral plasma 
systems though amenable to theoretical treatment 
parallel to that of neutral plasmas, show many 
dramatic variations in behaviour under the similar 
electromagnetic fields. Non-neutral plasmas can 
therefore be treated as a subfield of the highly 
developed field of plasma physics. 

The understanding of equilibria and stability of 
magnetically confined non-neutral plasmas is 
important in the study of plasma systems with large 
self fields, which play an important role in collective 
effect ring accelerators, generation and transport of 
intense high-current relativistic electron beams, and 


stripping and confinement of heavy ions m non- 
neutral electron clouds in both toroidal and mirror 
magnetic field configurations. Hence, this book 
gives an introduction of the theory of non-neutral 
plasmas and is timely in the developing subfield of 
plasma physics. 

Professor Davidson, a well known plasma physicist 
and author (Methods in Non-Unear Plasma 
Theory) has many important contributions in the 
theory of non-neutral plasmas to his credit. The 
present book certainly gives a lucid and well 
organized account of non-neutral plasmas. 

The discussion of the motion of charged particles 
in the presence of a 'uniform magnetic field is 
followed by mathematical descriptions of non-neutral 
plasmas. Employing both the macroscopic and 
kinetic descriptions, equilibria and their stability 
are discussed for magnetically confined electron rich 
plasma columns, relativistic electron beams and: 
magnetically confined, partially neutralized, relativ¬ 
istic electron rings. The author has painstatingly 
pointed out for each case the differences and 
similarities of the corresponding cases- in neutral 
plasmas. This effort has made this book interesting 
both for the theoreticians and the engineers. 

C. Uberoi. 


A First Course in Applied Electronics (An 
Introduction to Microelectronic Systems). By 
W. Gosling. (Macmillan Ppess, Ltd., London), 
First Published 1975. Pp. vi'if-f 162. Price 

£ 2.95 net. 

In these days, linear integrated circuits are 
rapidly displacing discrete component electronics, 
in a variety of electronic equipment'such as radio 
receivers and communication systems, instrumenta¬ 
tion, automatic control, etc. The first step in 
miniaturization was the ‘Gardwood” assembly 
approach in which about hundred components were 
packed in a volume of one cubic inch whichi 
indicates the degree of miniaturization achieved 
employing conventional discrete components. In 
the semiconductor integrated approach, the design 
and construction of quite a large percentage of the- 
components is integrated. Since the circuits are 
produced on a mass scale, the cost also is quite 
low with the result that practically all low power 
electronic circuits could come under integrated- 
circuitry. The semiconductor integrated circuit 
is a basic amplifier unit. By the use of one or 
two conventional components along with the 
integrated circuit, it is possible to have circuits 
perforniing different operations. The integrated 
circuit contains systems Of interconnected transitsors, 
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diodes, resistors, capacitors just as discrete component 
circuits with the difference that the integrated 
circuit is formed completely within a single crystal 
of semiconductor silicon. The components are 
connected in a single series of processing operations. 
The electronics engineer has to accept the available 
mass produced integrated circuit and modify the 
circuit for his individual requirements by connect¬ 
ing additional discrete components. 

It is against this background, that one has to view 
the utility of the present book. The book is mainly 
concerned with the application of integrated circuits 
to electronic systems. After considering the various 
types of amplifiers in Chapter 2, the author has 
pointed out variable dissipation amplifiers; and 
switching amplifiers find use in integrated circuits. 
In Chapter 3, there is the discussion of the equivalent 
circuit and frequency response of amplifiers. The 
determination of useful working region is illustrated 
with respect to bipolar transistors. The noise and 
the drift which set the lower limit for signal 
amplitude is discussed in Chapter 4. There is a 
very good discussion of both current and voltage 
feedback theory in Chapter 5. In Chapter 6, practi¬ 
cal examples on the application of feedback, extend¬ 
ing the bandwidth by the application of negative 
feedback, positive feedback in oscillatory circuits 
and bistable trigger circuits, reduction in distortion and 
stabilization of the working point. The last aspect 
is illustrated taking the example of microelectronic 
amplifier type 741 and single transistor amplifier. 
The case of unwanted positive feedback causing 
increase in gain, or even oscillation near the 
extremes of the pass-band, is discussed in Chapter 7. 
Since at present, linear integrated circuit amplifiers 
use mostly bipolar transistors, discussion of the 
integrated amplifier circuit is restricted to bipolar 
transistors. The 741-sophisticated operation 
amplifier is discussed in great detail. In addition 
the 733 type of amplifier which extends the frequency 
response to 100 MHz as against 1 MHz in 741 type 
is also discussed. The applications of 710—integrated 
amplifier is alsO' discussed. 

The book contains a very good introduction intoi 
integrated circuits. \ It enables the reader to design 
simple circuits. The book is a very welcome addition 
to the library of all students interested in integrated 
circuits. It is also useful to physicists and chemists 
who would like to have a working knowledge in 
this branch of Applied Electronics. ‘Answers to 
questions’ is a particularly welcome feature in this 
book. I 

R. S. SUBRAHMANYA. 


Cytogenetics and Plant Breeding (Sekharan and 
Sarathy). Revised and Enlarged by N. Krishna- 
swamy. and N. Hrishi. Third Edition. (P. Varada- 
chary and Co., Madras 600 001). 1975. Pp. 694. 
Price Rs. 37*50. 

The issuance of a third edition of the popular 
text book on cytogenetics and plant breeding 
is to be welcomed. There is a wide need 
for a text book on these subjects which can be used 
by the students to follow the lecture courses in the 
Agricultural Colleges in .India. It is evident that 
this book is being used as a text. 

This book is more useful than similar texts fromi 
Western countries since it deals comprehensively with 
the crops grown in India and examples from Indian 
crop research are freely used. The text is large 
and comprehensive and would be of use even after 
graduation and hence worth owning. In comparison 
with one other Indian text on these subjects, this 
book is better in scope as well as accuracy. The 
eleven appendices would all be useful and the one 
giving the glossary is commended. Because of joint 
authorship there is unequal treatment of the topics. 
Currently it is fashionable to emphasis “Molecular - 
Biology” and to ignore crops and crop' production. 
This bias is not there, but the chapter on genes and 
structure' of gene is superficial since the importance 
of biochemistry is not brought out. In comparison, 
the chapters on Sex Determination and Cytoplasmic 
Inheritance are elaborate. 

The students may be required to learn fully only 
selected portions of the text; however, a comprehen¬ 
sive study would be of help to all those concerned 
with Indian Agriculture. 

It would be possible to point out some examples 
of errors and omissions, but these are easily remedi¬ 
able. Though some illustrations are not clear, the 
students are bound to see living plants and specimens. 
Considerable care has been taken with style and 
expression, and this is to be commended undejT 
present circumstances in India. S. Sampath. 
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PREPARATION AND ESTIMATION OF TMIOSEMICARBAZIDE COMPLI'XrS CF PIATINtM 
AND PALLADIUM WITH CHLORaMINL-T aND DiCHLOKAMINE-T 

D. S. MAHADEVAPPA, B. T. GOWDA and A. S. ANANDA MURTHY 

Department of Post-Graduate Studies and Research in Chemistry, University of Mysore, 

Manas a Gangotri, Mysore 570 006 


Abstract 

Tonic’ and 'nentraT complexes of thiosemicarbazide (TSC) with Pt and Pd, of the 
type M(TSC)oX 2 , and M(TSC-H )2 respectively, (where X = Cl, Br, I, CN, CNS and NO^) 
have been prepared from HgPtCl^.xHgO and PdClg. The ligand in the complexes undergoes 
oxidation with chloramine-T and dichloramine-T, with a 24-electron change per molecule of 
the complex. Volumetric methods for the estimation of the complexes have been proposed. 


T HIOSEMICARBAZIDE (TSC) is well known as a 
metal complexing agent and also finds application in 
the characterization of aldehydes, ketones and polysac¬ 
charides. Since a number of metal complexes of the 
compound are known, suitable analytical techniques 
are essential for estimating the compound in the free 
state as well as in the complexes. The methods for 
its estimation reported so far, based on its oxidation 
by alkali metal hypo halites’-’- and lead tetra-acetate^ 
are limited to the estimation of small quantities and 
are slow. Chloramine-T (CAT) and recently dichlora¬ 
mine-T (DCT) have been successfully used in assaying 
TSC and some of its. metal complexes’"®. In the 
present investigations, we have reported the preparation 
of some ‘ ionic ’ complexes of Pt (II) and Pd (II) and 
their volumetric estimation by CAT and DCT. The 
communication also reports the oxidation of two 
‘ neutral ’ complexes of Pt and Pd by these oxidants. 

Experimental 

E’Merck thiosemicarbazide was purified by recry¬ 
stallization from aqueous solution, PdCh and H-iPtClo. 
xH^O (Johnson-Matthey Ltd., London) were used 
for preparing the complexes. Chloramine-T (Merck) 
was purified by the method of Morris et aid An 
approximately decinormal solution was prepared and 
standardized by iodometry. DCT was prepared by 
the method of Jacob and Nair® and an approximately 
decinormal solution of the compound in glacial acetic 
acid was standardized by the iodometric method. 
UV spectra were obtained from Beckman DB spectro¬ 
photometer. IR spectra (KBr disc) were recorded 
on a Carl Zeiss UR-10 Infra red spectrophotometer. 

Preparation of Complexes 

Pt {TSCh C/o.—This was prepared by adding drop- 
wise an ethanol solution of H?PtC] 0 'xH 2 O to a hot 
saturated solution of the ligand in ethanol, in slightly 
beyond 1 • 2 molar ratio. The buff colored complex 
separated was then filtered, washed with hot ethanol 


* (TSC-H) represents (H 2 NNCSNH 2 ). 


and dried over P 0 O 5 in vacuo. Pt(TSC) 2 Cl 2 is readily 
soluble in water but is insoluble in alcohol. 

Pt(TSC) 2 X 2 , where X = Br, I, CN, CNS and 
NO 3 was prepared by adding saturated solutions 
of the respective alkali halide, cyanide, thiocyanate or 
nitrate to the ice cold aqueous solutions of Pt (TSOa-Clg. 
The precipitate obtained after stirring was fidered 
and purified by recrystailization from aqueous solution. 

Pd (TSC), Cl,,—K solution of TSC in 2 M HCl 
was added to a 2 M HCi solutioii of PdCL in 2:1 
molar ratio, with constant stirring. The yellow 
precipitate of the complex was filtered, washed with 
0-1 M HCl and dried over P 2 O 5 in vacuo. 

The preparation of Pd (TSC) 2 X 2 w^here X = Br, 

I, CNS and NO 3 was similar to the corresponding 
platinum complex described above. 

The ‘neutral’ complexes Pt(TSC-H) 2 * and Pd 
(TSC-H) 2 ’'‘ were precipitated as a silky blue solid, 
and a greenish yellow solid respectively by the addition 
of 1 M ammonia to aqueous solutions of the corres¬ 
ponding chloride complex, until the solution becomes 
weakly alkaline. 

The composition of the complexes was checked by 
elemental analyses. All the complexes were found 
to be diamagnetic, as expected for the square planar 
complexes. Conductivity measurements on aqueous 
solutions (10"^ M) of ionic complexes showed that 
they are 1: 2 electrolytes.® UV spectra of the complexes 
show an intra ligand band around 43,000 enr^ 
while a charge transfer band (from sulphur 
to metal) is found around 37,000 cm"’-. A common 
band at 28,510 cm~’ is attributed to a d-d transfer, 
characteristic of square planar complexes’®. 

Infrared spectra of the complexes showed that the 
N-H stretching frequencies around 3000 cm"’ in TSC 
are affected by complex formation”. Further, the 
strong band at 800 cm~’ in TSC attributed to pure 
C — S stretch’^ shifts to lower regions by as much 
as 100 cm"’ in the complexes. It can safely be assumed 
that the co-ordination of the metal ion takes place 
through both the nitrogen atom of the hydrazinic 
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residue;and sulphur atom of the ligand, as found in 
the case of zinc group complexes of TSC^^. 

Some preliminary analytical investigations were 
carried out with the complexes. It was found that 
the ligand in the complexes was oxidized by CAT 
(with a 50-60% excess) at all pH. Oxidation was 
slow at pH < 1, faster in the pH range 1-3 and slower 
again at pH > 5. Oxidation was fastest at pH 4. 
Higuchi etal}^ have shown that monochloramine-T 
(RNHCI, where R = P-CH3 - C 6 H 4 SO 2 ), formed in 
acidified solutions of CAT, disproportionates to DCT 
and ;?-toluene sulphonamide and the disproportionation 
rate is maximum around pH4. The behaviour noticed 
with the oxidation of TSC complexes with CAT could 
probably reflect the high rate of disproportionation 
of the free acid RNHCI, which is also a fairly reactive 
species. Stoichiometric oxidation of the complexes 
took place within 30 minutes, 

- In oxidations with DCT, it was found that with 
a 50-60% excess of oxidant, the oxidation of the com¬ 
plexes (aqueous solutions or solutions in pH 4 buffer) 
was completed in 30 minutes, if an overall water content 
of about 10-15% was maintained in the reaction mix¬ 
ture, The rate of oxidation was found to be very 
slow with solutions of the complex in glacial acetic 
acid, the required stoichiometry being obtained after 
16 hours®. 

The ligand TSC in the complexes is oxidized by 
CAT or DCT with a 24 electron change per molecule 
of the complex. It was noticed that the anions CN" 
and CNS“ present in the complexes are also oxidized 
by the oxidants under these conditions, with a 4-electron 
change^^ and 16 electron change^^’^® per molecule of 
complex respectively. Allowance was made for this 
fact in calculating the amount of complex recovered. 


Results and Discussion 

The stoichiometry of oxidation of the complexes 
can be represented as follows: 

M (NH2NHCSH2)2 Xs + 12 RNClNa (or 6 RNCl,) + 
12 H 2 O -> MX 2 + 12 RNH 2 (or 6 RNH 2 ) + 2 CO 2 
+ 2 Ns -f 12 NaCl (or 12 HCl) -H H 2 SO 4 -h 
(NH4)2S04 (1) 

M(NH 2 NHCSNH 2)2 (CN )2 + 14 RNClNa (or 7 

RNClo) + 14 H 2 O M (CN0)2 + 14 RNHg 
(or 7 RNH 2 ) +2 CO 2 + 2N2 + 14 NaCl (or 
14 HCl) + HsS 04 -h (NH4)2S04 (2) 

M(NH 2 NHCSNH 2 ) 2 (CNS)a +20 RNClNa (or 10 

RNCI 2 ) + 22 H 2 O ^ M (CN 0)2 + 20 RNHa 
(or 10 RNH 2 ) + 2 CO 2 + 2 N 3 + 20 NaCl (or 
20 HCl) + H 2 SO 4 + (NH 4 ) 2 S 04 (3) 

M(NH 2 NCSNH 2 )a+12 RNClNa (cr 6 RNCI 2 ) + 
12 H 2 O -> MSO4 + 12 RNH 2 (or 6 RNH 2 ) + 2 CO 2 
+ 2 N 2 + 12 NaCl (or 12 HCl) + (NHJ 2 SO 4 (4) . 
Where M = Pt or Pd; X = Cl, Br, I or NO3. 

Recommended Procedure 

Add aliquots of the complex (2-30 mg) solution in 
pH4 buffer to 25 ml of 0*1 N CAT in an iodine flask. 
Shake the contents and set aside for about 30 minutes. 
Rinse down with about 20 ml of water, add 10 nil of 
2N H 2 SO 4 and 10ml of 20% Kland titrate with 0-1 
N sodium thiosulphate. Run a blank with CAT 
solution alone. A similar procedure is follow'ed in 
oxidations with DCT®. 

Some typical results of analyses are given in Table I. 
The values are accurate with an errror around 0*5%. 

It can be concluded from the investigations on metal 
complexes of TSC, that the number of ligand molecules 
present in a molecule of the complex, could easily 
be computed by oxidation with CAT or DCT. 


Table I 

Estimation of Platinum and Palladium complexes of thiosemicarbazide with chloramine-T and dichloramine-T 


Complex 

Range 

studied 

mg 

% error in recovery 

Complex 

Range 

studied 

mg 

% error in recovery 

CAT 

DCT 

CAT 

DCT 

Pt (TSOa CI 2 

2-30 

0-2-0-5 

0’0-0*5 

Pd (TSC), CU 

3-30 

0-1-0-5 

0 * 0 - 0*6 

Pt(TSC)aBr 2 

3-46 

0-2-0-3 

0-l-0*3 

Pd (TSC). Br. 

3-40 

01-0-5 

0*0-0*5 

Pt(TSC) 2 1? 

3-47 

01-0-5 

0*3-0*4 

PdCTSOpIa 

3-32 

0 1-0-5 

0 *l- 0*6 

Pt(TSC )2 (CN )2 

2-33 

0*0~0-4 

0-0-0-4 

Pd(TSC )2 (CNS )2 

2-30 

0-3-0-5 

00-0*5 

Pt(TSC )2 (CNS )2 

2-31 

00-0-5 

0-0-0-5 

Pd(TSC)p(N03)p 

2-30 

0-2-0-5 

0*1~0*4 

Pt(TSC)2(N03)2 

2-24 

0 - 2 ~ 0-6 

0-3-0-6 

Pd(TSC-H )2 

2-31 

00-0-5 

0-0-0-5 

Pt(TSC-H )2 

2-31 

0-2-0-5 

0*1-0*5 
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STUDY ON EQUILIBRIUM CONSTANTS OF 00^2+ WITH MALONIC ACID AT DIFFERENT 

IONIC STRENGTHS 

D. N. SHELKE and D. V. JAHAGIRDAR 

Department of Chemistry^ Marathwada University, Aurangabad (Maharashtra) 


Abstract 

The dissociation constants of the ligand and logK values of its complexes with uranyl 
ion have been investigated by Calvin-Bjermm potentiometric titration technique at 30 ± 0*1° C 
and at various ionic strengths in aqueous medium. Uranyl forms both 1 : 1 and 1 : 2 
complexes with malonic acid in the pH range 3—5. The plots of pK/log' K.vs. were 

drawn to understand the exact complexation equlibria of 1 : 1 complex'. The formation of 
1 : 1 complex by the reaction UOa"'*' -{- HL“ ^ UOoL + H'' is confirmed. The thermo¬ 
dynamic constants at g-> 0 are reported. 


Introduction 

ITRANYL complexes of malonic acid were investi- 
^ gated by some workers^’Ramamoorthy and 
Santappa^ have reported the uranyl complexes of 
malonic acid at 0-1 M NaC104. The present paper 
reports the study of the stability constants of UOi-'*" 
malonic acid system in aqueous medium at various 
ionic strengths. 

Experimental 

•The details regarding the chemicals, apparatus are 
given in our earlier paper**. 

Calvin-Bjerrum Titration 

’The experimental procedure involved the potentio¬ 
metric titration of. carbonate free solution of (i) free 
HC104(4-40 X lO-^M), (ii) free HCIO4 (4 *40 x lOx^M) 
+ malonic acid (3-02 x 10^* M), (iii) free HCIO4 


(4-40 X 10-=^ M) + malonic acid (3-02 x 10"^ M) + 
uranyl ion (4-32 x 10~^ M) against sodium hydroxide 
(0T8 N) added from a microburette. ;; 

The ionic strength of the solution was mainl^Shed 
by the addition of appropriate amount of 1 M sodium 
perchlorate solution. The exact ionic strength of the 
solution was calculated by taking i 2: d Zi where 
Ci and Zi are the concentration and valency respectively 
of Hh ion, 

Results and Discussion 

The probability of complex formation between 
U02^‘^ and the ligand anion was assumed and the 
factors like hydrolysis of uranyl ion and the formation 
of polynuclear species were neglected on the following- 
points. 

(i) The pH of hydrolysis of uranyl ion, obtained 
from the deviation of uranyl ion curve from-the acid 
veurc, was around pH 3-8. The departure of riiefal 
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titration curve from the ligand curve was observed 
around pH 2-6. This indicated that the complexation 
occurs before the commencement of hydrolysis of 
ion. (ii) The solution being very dilute, the probability 
of existence of polynuclear species was negligible. 

The proton-ligand formation number S-itd meta’ 
ligand formation number h were calculated by Irving 
and Rossetti’s expressions^. The approximate values 
of pK and log K were obtained by half integral method 
and accurate values were calculated by point-wise 
calculations^. The final values were also calculated 
by the method of least-squares. 

The maximum value of h at each ionic strength was 
around .1-9. The metal-ligand ratio was taken as 
1:5. No precipitation was observed in the metal 
complex titration upto pH 9. This showed that 1: 1 
and I : 2 complexes were formed before the commence¬ 
ment of hydrolysis. The thermodynamic values of 
pKi, pKa, logKi and log Ko are given in Table I. 

Table I 


pK and log K thermo dynamic values of -malonic 

acid at various ionic strengths t = 30° C 


p 

pKi 

pKo 

logKi 

log K 2 

log^ 

0 032 

2*83 

5*59 

5*87 

3*54 

9*41 

0 052 

2*80 

5*50 

5*75 

3*66 

9*41 

0*072 

2*73 

*46 

5-71 

3-70 

9*41 

0*092 

2*70 

5*40 

5*62 

3*76 

9*38 

0-112 

2-68 

5-30 

..*56 

3*80 

9*36 



Table 

II 



Slope values 

and thermodynamic constants 

Equilibrium 

AZ2 


Thermodynamic 

constants 



contents at p~^0 

pKx 


2*17 


3*00 


pK, 


3*37 


5-86 


log Ki 


-3-87 


6*20 


log Ka 


+3*10 


3*26 



The stability constant data at different ionic strengths 
could be utilized to know the exact mechanism by which 
the complexation occurs at different pH. The data 
were analysed by Bronsted equation® as given 
logK = logK°-l-AA Z- 

where A is Debye-Huckel constant (A = 0'5161)'^, 
A is the difference in the square of the charges of 
product and reactant ion and K° is the formation 
constant at zero ionic strength. 

The values of pKi, pKa, logKj and log Ko when 
plotted against gave the following results: 

(i) All the points fell on a straight line in all the plots. 

(ii) The observed slope values (AZ^), along with 
expected, for various reactions are given as follows: 

Slope values 

Reaction equilibrium Constants- 

Expected Observed 

H2L^HL“ + H+ 2 ?T7 

HL“^L2-H-H+ pKa 4 3-37 


The agreement between the observed and expected 
values of slope is fairly satisfactory. 



dM 

Fig. 1. Plots of pK^ w. Vm (•) and pKa vs. 
VP' (O) of the ligand malonic acid. 




'og Ka W 

VP tor UOr^-malonic acid complexes. 


The complexation between and malonic acid 

commences around pH 3. The dissociation of the 
first-COOH group of the acid occurs around the same 
pH (pK^2'83). The ligand, therefore, may be 
present as a neutral malonic acid (HgL) molecule or 
a malonate ion (HL~). The alternate complexation 
equilibria for 1:1 complex are 

UO/+ + UO 2 HL+ + H+ 

UO 2 "- + HL-x:^U02L +H+ 

The magnitude of AZ^ would be -2 or -4 for the 
first and the second equilibria respectively. The obser¬ 
ved A Z2 (Table II) is in favour of second equilibrium. 

The formation of 1:2 complex occurs around pH 5 
at which the ligand is certainly present as HL-—. The 
1:2 complexation therefore takes place by equilibrium 
UO 2 L + HL- ^ -f H+ 
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The observed AZ^ confirm this speculation. The 
overall reaction is presented as 

UOA+ 2HL- ^ + 2H+ 

The changes in ionic strength could not affect this 
reaction. This has been concluded from the values 
(logjS) which remain constant. 
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NEUROMUSCULAR EFFECTS OF PHENETHYLBIGUANIDE (DBI)* 

M. BANSINATH, SUDHAKARA KARANTH, K. RAMABADRAN and M. N. GURUSWAMI 
Department of Pharmacology, Kasturba Medical College, Manipal 576 119 


Abstract 

Aaivity, of Phenethylbiguanide (DBI, Phenformin) has been studied on neuromuscular 
junction. It is shown that, DBI inhibits neuromuscular junction. Experiments to elucidate 
mechanism of this inhibition have shown that DBI has membrane stabilizing activity. 


Introduct ion 

IT is a long-known fact that the same structural 
* features in different compounds are attended by 
similar pharmacological properties’. The structure of 
phenethylbiguanide (DBI, Phenformin), an oral hypogly¬ 
cemic agent, consisting of a benzyl ring with two 
carbon atoms separating a biguanide radical, suggested 
the possibility of sympathetic action. 

There are claims that DBI lacks a potentiating or 
blocking action, either to adrenaline or acetylcholine^, 
and also that, only upon intravenous injection, in 
dogs, DBI produces an adrenergic block^. DBI is 
also reported to have negative chrontropic effect compa¬ 
rable to that of propranolol^. These contradictory 
reports, in spite of structural semblance of DBI with 
Beta-adrenergic drugs, suggested the need for critical 
reassessment. 

There are reports that Beta-adrenergic drugs have 
both stimulatory® and inhibitory®^ ^ activity at neuro¬ 
muscular junction. Hence it was decided to study 
the activity of DBI on neuromuscular junction. Results 
obtained in such a study provide the basis for this 
report. 

Materials and Methods 
(a) Frog's Rectus Abdominis Muscle 

The procedure used is essentially as described by 
Macintosh and Perry®, with the following modifications. 

* Presented at the Second Southern Regional Con¬ 
ference of the Indian Pharmacological Society, Madras, 
October 30-31, 191 \ 


Magnification is ten fold, tension one gram; 20 to 
30 min are allowed for relaxation in Frog Ringer 
solution (Composition, NaCl 0-65%, KCl 0-016%, 
CaCh 0-012%, NaHCOs 0-01%, all W/V) before 
addition of physostigmine (Eserine) sulfate (2 mg/1) 
to sensitize the muscle. Another 20 to 30 min. are 
allowed for sensitization to be complete. Fifteen 
preparations were used for the study. 
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For acetylcholine, contractions are allowed to take 
place for 90 sec. The drug is then washed and the 
muscle allowed to relax. 90 sec. are allowed for D- 
Tubocurarine/DBI, action after which standard dose 
of acetylcholine is adaed to the same bath without 
washing,) and the changes in response are recorded. 

(b) Frog's Gastrocnemius-Sciatic Muscle-Nerve Prepara¬ 
tion 

Method used for mounting the preparation is the 
same as described by Harris^. For both direct and 
indirect stimulation of the preparation, square wave 
pulses of 4*0 volts and 1 per 10 sec. frequency were 
used. Total of twenty preparations were used in 10 of 
which end-plate block was established using D-Tubo- 
curarine before application of DBI. 

(c) The Foot Withdrawal Reflex of the Frog 

The,procedure adopted is the same as described by 
Perry^^,. Hydrochloric acid (0-1 N) was used as 
stimulus. Experiment was repeated in 12 preparations. 

{d) Surface Anaesthesia in Rabbits 

Surface anaesthesia in rabbits is tested as described 
by Weatherby^^. A group of ten rabbits were used 
for the study. 

Results 

{a) .Frog^s Rectus Abdominis Muscle' 

, DBI had a dose-proportionate inhibitory effect on 
acetylcholine induced contracture in all the preparations 
used. A period of 90 sec. of DBI contact with the 
preparation was sufficient to produce this inhibition. 
At least 20-30 min. waiting, with repeated washing 
was necessary to bring back the preparation to its 
pre-inhibitory responsive state (Fig. 1 < 3 ). By itself, 
DBI did not stimulate the preparation. A similarity 
of its action, as compared with D-Tubocurarine 
and Propranolol, can be seen in Fig. 1 a. 
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Combination of DBI and D-Tubocurarine produced 
additive effect (Fig. ] b). 

(Jb) Frog's Gastrocnemius-Sciatic Muscle-Nerve 
Preparation 

Local application of DBI on nerve decreased the 
response of indirect stimulation, when it was done, 
proximal to drug application. Response to indirect 
stimulation distal to drug application was unaltered 
(Fig. 2 c). 

Injection of DBI (0*2 to 0*3 ml of 1% solution) 
to muscle belly produced a total block for both indirect 
and direct stimulations. This blockade was not 
reversed by Neostigmine. 

In CLirarised preparations with end plate block, 
(/.^., response to indirect stimulation absent and res¬ 
ponse to direct muscle stimulation present) injection 
of DBI to muscle belly abolished the response to direct 
stimulation also (Fig. 2d). 

(c) The Foot Withdrawal Reflex of the Frog 
Absence of withdrawal reflex was seen after an 
average of 6-8 min. when 1% solution of DBI was 
used. 

{d) Surface Anaesthesia in Rabbits 

Effects of L0% solution of DBI after local applica¬ 
tion was observed for a period of hours. 

DBI produced loss of corneal reflex and slight myd¬ 
riasis. Light reflex was unaffected. Onset of loss 
of corneal reflex was on an average of 20-25 min. 
Corneal reflex did not reappear at the end of 2-^ hours. 

Discussion 

Acetylcholine response of frog’s rectus abdominis 
muscle is blocked by DBI. Effects of D-Tubocurarine 
and DBI are synergistic. 



/9 /?/?/) jef /?/?/?/?/? /y ^ /f A /? /r /? 

20-7:2/' P-^r. e-/- 20 /jd-t j> t j>j 9 /-boo/ jo-t j>-t 


DSf I>B/ 

Fig. 1. Frog's rectus abdominis muscle preparation, (a) DBI showing inhibition of acetylcholine induced 
contracture, (p) Effect of combination of DBI and D-Tubocurarine on acetylcholine induced contracture 
A, Acetylcholine 0*2mcg. in {d) andO-8 mcg.in (6);D-T, = D-Tubocurarine, 1-0 meg,in (6); p, propranolol* 
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Responses to indirect and direct muscle stimulation 
in frog’s gastrocnemius-sciatic muscle-nerve prepara¬ 
tion are also blocked. 

DBI has produced local anaesthetic action. 

Mechanism of neuromuscular blocking action of 
DBI may be due to (1) Curare like—antidepolarising 
action. (2) Succinylcholine like—-persistent depolari¬ 
zation action. (3) Membrane stabilization. 


These similarities between Beta-adrenergic blocking 
drugs and DBI, warrant further study of DBI. 
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Fjg. 2. Effect of DBI on frog‘s gastrocnemius—Sciatic muscle—nerve preparation, (c) DBI showing mem¬ 
brane stabilization at the point of application, (d) DBI Showing inhibition of direct muscle stimulation in 
curarised preparation. N, Nerve stimulation; M, Muscle stimulation JDBI, ON N, Application of DBI on nerve, 
D. TCTO M, Injection of D-Tubocurarine to muscle belly; UBI TO M, Injection of DBI to muscle 
belly; N PR, Nerve stimulation proximal to drug application; N D, Nerve Stimulation distal to drug application. 


Unlike curare if also blocks direct muscle action 
and its action is not antagonized by neostigmine. 
Absence of initial contraction with DBI and abolition 
of response to direct stimulation of muscle precludes 
persistent depolarization mechanism. 

The presence of local anaesthetic action with DBI 
and a similarity to propranolol action on neuro¬ 
muscular junction stresses the possibility of a direct 
membrane stabilization action to DBI. 

A comparison of DBI and propranolol is given in 
Table 1. A number of points of similarity can be 
noted. 

Table I 


Some similarities between propranolol and DBI 



Properties 

Propranolol 

DBI 

1. 

Structural similarity 

Present 

Present 

2. 

Hypoglycemia 

Present 2 

Present® 

3. 

Membrane stabilization 
{a) Skeletal muscle 



Membrane 

Present® 

Present** 


(6) Cornea 

(c) Negative chrono- 

Present^^’^^ 

Present** 


tropic effect 

Present^® 

Present^^ 
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POLAROGRAPHIC STUDY OF MIXED LIGAND COMPLEXES: CADMIUM(II)-THIOUREA- 

FORMATE SYSTEM 

R. G. BIDKAR, D. G. DHULEY and R. A. BHOBE 
Department of Chemistry^ Marathwada University, Aurangabad (Maharashtra). 


Abstract 

Cd( II)-thiourea-formate system was investigated polarographically in aqueous medium 
at 25 ± 0-5° C. The ionic strength was maintained at 2*0 M with potassium nitrate. Schaap 
and McMasters treatment of experimental data revealed the existence of [Cd(tu) (fir)Q] and 
[Cd(tu)j, (for;]+ with their respeaive stability constants as log = 3*65 and log 
^ 2 X ~ 3*99. The negative value of indicates the absence of [Cd(tu) (foi)]*** complex in 
solution. - n 


Introduction 

A LTHOUGH, most of the studies reported in literature 
“ have been made with the help of potentiometric’- 
and spectrophotometric^>‘2 techniques, the determination 
of the nature of mixed ligand complex formation by 
polarographic method has been receiving considerable 
^attention in comparatively recent times^. This paper 
dials with the study of the composition and the stability 
constants of mixed ligand complex species which are 
"formed by cadmitmi (II) with formate and thiourea. 
The simple systems, namely, Cd (lI)-formate^«^ and 
Cd (II)-thiourea®*‘^ were previously studied polaro¬ 
graphically at different ionic strengths and in 
aqueous and non-aqueous media. However, these 
simple systems were reinvestigated in the present work 
in order to obtain stabidty constants of complexes 
under identical conditions rr,aintained for mixed systems. 

Experimental 

Potassium nitrite was used as a supporting electro¬ 
lyte to maintain the ionic strength at 2-0 M in all 
cases. Triton X-100 (0-034%) was used as a maxi- 
mum suppressor. The pH of the solutions to be 
polarographed was in the range of 6-6 to 6-8. A 
■Cambridge Pen Writing Pclarograph was used to 
record the polarograms. Purified nitrogen was bubbled 
to. exclude the dissolved oxygen. All half-wave poten¬ 
tials refer to saturated calomel electrode (S.C.E.). 


The dropping mercury electrode had the following 
characteristics: 

r = 3*0 sec in O-lMKNOa (open circuit) 

m— 1*97 mg sec"^ x ~ l-88mg'^/^ sec~^-^ 
The measurements were carried cut in an air condi¬ 
tioned room where the temperature was maintained at 
25±0-5°C. 

Results and Discussion 

The Stability Constants of Cd (liyThiourea System : 

All the solutions contained ImM Cd(II) and 0-004% 
Triton X-100. The concentrations of thiourea varied 
from 0*05 to 0 - 6 M. The half-wave potential of Cd (II) 
(2-0 M ICNO3) was —0-593 V which shifted to more 
negative potential by the addition of thiourea showing 
the complex formation. 

The relationship between ~(E^)^, and log C^, where 
Cl is the concentration of thiourea (tu), was not linear 
but gave a smooth curve with three segments indicating 
the existence of 1:1, 1:2 and 1:3 complex species. 
The method of DeFord and Hume^^ was, therefore, 
applied to evaluate the stability constants which were 
found to be as under: 

log/I^o = l*69 ±0-11, log/SgQ = 1-95 ±0-10 and log 
P 30 =3-47 ±0-03. Our values are nearly identical 
to those observed by Lane et al.^ and Migal 
The slight divergence may be due to the differences 
in the ionic strengths and the media us$d. 
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The Stability Constants of CdiliyFormate System: 

The concentration of potassium formate was varied 
from 0-1 to 1-3M. Three complex species 1:1, 1:2 
and 1 :3 were detected and their stability constants 
were logjSQj =0*95 ± 0*10, =0*60 ±0*11 

and logjSQ 3 = 1-55 ±0*04 which followed the order 
jSqi > ^q 2 > i^o 3 - have obtained a similar 

trend in jS values at 1 - 0 M (KNO3) ionic strength. Our 
values do not agree satisfactorily with those obtained 
by Hershenson et ai^ at 2-OM ionic strength main¬ 
tained by sodium perchlorate. 

The Cd{nyThiourea-Formate System: 

Polarographic measurements of mixed ligand system 
were carried out under such conditions that the con¬ 
centration of one ligand was held constant while that 
of the other was varied. A study of the present mixed 
ligand system was investigated in two sets of experi¬ 
ments at two constant concentrations of formate, i.e., 
at 0*30 and 0 • 60 M. These two concentrations of 
formate were chosen in such a way that 1 : 1 and 1:2 
Cd (Il)-formate complexes were in predominant quanti¬ 
ties at these concentrations. Thiourea concentration 
was varied from 0-05 to 0-60 M in each case. For 
the first set, solutions contained ImM Cd(II), 0*004% 


Triton X-100, 0-30 M formate and thiourea concentra¬ 
tion was varied as stated above. The same procedure 
was repeated in the case of second set in which the 
formate concentration was kept constant at 0'60M. 

The polarograms for the solutions were well defined. 
The plots of E.d.e. vs log rj i^ — i were linear with a 
slope of 30 ± 4 mV. 

The values of “(Ej) and functions at both the 
concentrations of formate are set out in Table: I and II. 

In both the sets, the shift in half-wave potential of 
Cd(n) to more negative potential with an increase 
in the thiourea concentration was observed. The 
fact that these shifts are greater in magnitude as com¬ 
pared with those obtained in the absence of formate 
clearly shows the formation of mixed ligand complexes. 

The plots of —(Ej)^v.v log Q (Fig. 1) for both the 
concentrations of formate are smooth curves with 
three segments. The slopes of the segments indicate 
the presence of three mixed igand complexes. The 
slopes of these segments for formate concentration 
of 0*30 M, show the addition of (i) one thiourea 
molecule m the range of 0*05 to 0*10 M, (ii) two 
molecules in the range of 0*15 to 0*40 M and (iii) 
three molecules above the concentration of 0*40 M of 
thiourea. Similarly, the corresponding concentration 
range values for 0 * 60 M formate are respectively, 


Table I 

Flo as function of (tu) 



Cd (H) = ImM 
[for] = 0*3M 


Temp. 25 ±0*5° 

C 


/^ = 2-OM (KNO 3 ) 

-(Ej), = 0-593 V 

Concentra¬ 
tion of 
ligand (tu) 
M 


PS S.C.E. 

log I^/Ic 

Slope (mV) Foo x 10"^ 

0 

X 

to 

Fqjo X 10 “ 

F 30 X 10-» 

at [for] 
0*00 M 

at [for] 
0*30 M 

0*05 

0*606 

0*634 

0*0437 

31*0 

0-275 

1*504 



0*10 

0*618 

0*643 

0*0531 

30*0 

0-595 

3*955 



0*15 

0-630 

0*653 

0*0626 

30-5 

1*280 

7*266 

40*40 


0*20 

0*636 

0*662 

0*0626 

30-0 

2*700 

12*540 

56-70 

13*350 

0*25 

0*640 

0*667 

0*0626 

30-0 

4*020 

15*280 

56*32 

10*528 

0*30 

0*649 

0*673 

0*0626 

30*3 

6*205 

20*001 

62*70 

10*900 

0*40 

0*660 

0*680 

0*0927 

30*5 

12*130 

29*825 

71*52 

10*380 

0*50 

0*670 

0*688 

0*0927 

30*5 

21*750 

43*100 

83*80 

10*730 

0*60 

0*675 

0*697 

0*0927 

30*3 

44*270 

73*450 

120*00 

15*060 


log A-1*30, log B-2*08±0*07, log C = 3-48±0*15 and log D-4*01 ±0*04. 
[For] == Formate, ^ Fio[tu, for]. 
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Table ii 

Fio as function of (tu) 

/X = 2- OM (KNO 3 ) 

Temp. 25 ± 0 • 5° C , - (Ej), - 0 • 593 Y 


Concentra¬ 
tion of 
lig-.md (tu) 
M 

— v: 

V S.CE. 

logl,,'!,: 

Slope (mV) 

Foo : 10-^ 

Fio - 10 -* 

F-e ■ 10 -» 

F 30 :< 10 -'» 

at [for] 
0*00 M 

ai [for] 
0-60 M 

0*05 

0*606 

0-650 

0*0626 

30*0 

1*058 

11*160 



0*10 

0*618 

0*660 

0*0833 

30*3 

2*326 

18-260 

8*260 


0-15 

0*630 

0*667 

0*0723 

30*2 

4*025 

23*500 

9*000 

2*666 

0*20 

0*636 

0*676 

0*0723 

30*0 

6*500 

30*000 

10*900 

2*500 

C‘25 

0*640 

0*678 

0*0927 

30*4 

10*430 

39*720 

11*000 

3*955 

0*30 

0*649 

0*684 

0*0723 

29*6 

16*100 

52*000 

14*000 

3*000 

0*40 

0*660 

0*693 

0*0927 

30*5 

34*100 

84*000 

18*500 

4*125 

0*50 

0*670 

0*700 

0*0927 

30*5 

58*000 

115*000 

21*000 

3*200 

0*60 

0*675 

0*706 

0*0927 

30*1 

92*900 

154*000 

24-000 

3-166 


log A-1-69, logs = 3-0±0*09, log C-3-69±0-08 and log D = 4-48±0*08. 


formate concentration: log A — 1 -30, log B— 2-08i 
±0-07JogC - 3-48 i0’15andlogD =4*01 ±0-4 
and at 0*60 M formate concentration: log A = 1-69, 
log B-3-0 ±0-09, log C =3-69 ±0-08 and Jog 
D = 4*48 dr 0'08. From these constants, the follow¬ 
ing values of stability constants of mixed ligand com¬ 
plexes were calculated: log = 3 • 65, and log 
3 *99 (mean value). The negative value of indicated 
the absence of the [Cd (tu) (for)]+ complex in the solu¬ 
tion. Log D values in the two sets are 4*01 ±0*04 
and 4*48 ±0*08 and are higher than log the 
stability constant of the simple [Cd(tu) 3 ] 2 + complex. 
This higher value of log D may probably be due to 
the incomplete dissociation of [Cd (tu )2 (for)]+ complex 
in aqueous medium. 

Acknowledgement 

•The authors wish to express their thanks to Prof. 
D. D. Khanolkar for his keen interest and encourage- 
(i) 0‘05 M to 0*20 M, (ii) 0*25 to 0*40 Ma nd (iii) ment. 

above 0*40 M. -— 

The method of Shaap and Me Masters^ was used Martell, A. E., Stability Constants, Special Publi- 

to determine the following values of A, B, C and D cation No. 17. and Supplement No. 1 , 1971, 

at both the concentrations of formate. At 0*30 M Tha Chemical Society, London. 


[Forj = Formate, Fjo = ‘Orj. 

ft7rr 


0-^9 

0-^7 

2 . 


0-65 


0^5 



'j.iL 10 0-6 0 -a 

-I05CL 


Fig. 1 


CdriT) - ImM 
[for] =0*6M 





171 


Evolution of Foliar Venation in Embryohionta 


Vol 45, No. 5 1 
March 5, 1976 J 

2. Tanaka, M., J. Inorg. NucL Chem., 1974, 36, 

151. 

3. Schaap, W. B. and Me Masters, D. L., J, Amer. 

Chem Soc., 1961, 83, 4699. 

4. Gaur, J. N. and Jain, D. S,, Australian J. Chem. 

Soc., 1965, 18, 1687. 

5. Harshenson, H. M., Brooks, R. T. and Murphy, 

M. E., /. Amer. Chem. Soc.., 19j7, 79, 2046. 

6. Lane, T. J., Ryan, J. A. and Britten, E. F., J. 

Amer.! Chem. Soc., 1958, 80, 315. 


7. Migal, P. P. K. and Tsiplyakova, V. A., Zh. 

Neorgan. Khim., 1964, 9 (3), 601. 

8. Migal, P. K and Tsiplyakova, V. A., Zh. Neogran. 

Kilim., 1964, S, e>29. 

9. Dhuiey, D. G., Ph.D. Thesis, Marathwada 

University, Arurangabad, InJa, 19/i. 

10. DeFord, D. and Hume, D. N., J. Amer. Chem. 
Soc., 1951, 73. 5321. 


EVOLUTION OF FOLIAR VENATION IN EMBRYOBIONTA 

G. S. PALIWAL, MEENAKSHI GARG and NILIMA HARJAL 
Plant Anatomy Laboratory, Department of Botany, University of Delhi, Delhi 110 007 

Absiuact 

A survey has been carried out of the foliar venation in the various 'type’ taxa of the 
Embryohionta as suggested in the classification proposed by Cronquist, Takhtajan and Zimmer^ 
mann (1966). The study includes not only the true leaves of higher cryptogams but also 
the scaly leaves of Psilotum, Rhynia, Equisetuin, and Ephedra have been taken into account. 
It is seen that usually there is a gradation of complexity in this feature as we go higher up 
in the ladder of evolution. In several representatives, however, the veins have become less, 
numerous and rarihed. 


Introduction 

P HYLOGENY is generally regarded as the evolutio¬ 
nary history of a taxon or a group of organisms and 
attempts to account for its origin and development. As 
such one of the prerequisite of the phylogenetic studies 
in Botany is the determination of the origin and relation¬ 
ships of all taxa of both extinct and present-day plants 
and the classification or ‘ grouping ’ of them according 
to a S 3 'stem that will indicate their genetic oi blood 
relationships. Sufficient Work is available on this 
aspect now taking into account various features or 
attributes, both of the vegetative and reproductive 
parts, like archegonium (or the female gametophyte 
as a whole), pollen (or the male gametophyte as a 
whole), etc. Similarly, floral characters, nodal anatomy, 
foliar anatomy, cytology, biometrical genetics, chemo- 
taxonomy, and numerical taxonomy ^ are regarded 
important parameters, worthy of consideration, from 
this point of view. 

The term ‘ embryohionta ’ has been coined by three 
of the leading present-day taxonomists—Arthur Cron¬ 
quist (New York), Armen Takhtajan (Leningrad), 
and Walter Zimmermann (Tubingen) in the year 1966. 
They also propounded a new system of classification 
for the embryo-bearing plants. Accordingly,^ they 
placed them under the sub-kingdom ‘ Embryohionta ’ 
which includes plants ranging from Bryophyta to 
Phanerogams of the older systems of classification. 
‘They also advanced concrete arguments in support 
of this new approach. 


Necessity was felt by us to provide an understanding 
of the various stages and aspects of evolution of the 
foliar features into different groups of the embryo- 
bionta based on this arrangement. The present 
communication is restricted to a consideration of the 
foliar vascularization alone whereas the epidermal 
characters form the subject-matter of another article 
to be publisheo shortly. 

Experimental • 

Sources of informalion.~lt must be aamitted at the 
outset that in carrying out this survey, we encountered 
difficulties in procuring both the fossil as well as living 
materials. Howsoever we wished to study the fossils 
in detail, w'e could not do so because of the insufficient 
information and preparations at our disposal. Speci¬ 
mens of the living materials were collected locally 
or from the hill stations. Specimens from the her¬ 
barium sheets of the Delhi University Botany Depart¬ 
ment and those from the museum also served us very 
well. We also attempted to procure data about the 
fossils from leading palaeobotanists in India and 
abroad by correspondence but got limited success. 

Preparation cf the material for microscopic study .— 
Following the methodology proposed by Paliwal and 
Kakkar (1969), dried leaves were at first kept in hot 
waicr for half an hour, transferrea to 3% NaOH for 
overnight, washed thoroughly with water the next day 
and placea in the chloral hydrate (100%)-f hydrogen 
peroxide mixture for three hours to overnight. This 
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was later passed through a chloral hydrate series (75%, 
50%, 25%) keeping in each grade for 10 minutes and 
washed thoroughly with distilled water. It was de¬ 
hydrated through an ascending series of alcoholic 
grades and stained with safranin dissolved in a mixture 
of absolute alcohol and xylol (1: 1) for 10 minutes. 
Mounting was done in piccolyte. 


not present but only scaly leaves occur without any 
vasculature. In Marchantia polymorpha the ‘ midrib ’ 
is quite prominent which dichotomizes along with the 
thallus. However, no such inner tissue differentiation 
is noticeable as to warrant its description as a vein* 
In Anthoceros himalayensis^ the midrib is totally absent. 
The leaves are leptophyll* in Bryum sp., Psilotum nudum^ 



Results 

Morphology of the Leaves and Gross Venation. — In 
Rhynia species and Psilotum nudum true leaves are 


* Termiinology after Dilcher (1974). 


and Lycopodium selago; nanophyll in fsoetes coro- 
mandelina. Mars ilea minuta, Sal v ini a nafanSy Pin us 
roxburghii and Ephedra foliata ; microphyll in Ophio- 
glossum reticulatum, Cycas circinalis, Ginkgo biloba' 
whereas in Marattia sp., Polypodium spinidosum, Gnetum 
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gnemon^ and Magnolia stellata they are of the meso- 
phyll type. 

Origin of Variability ,—Primitive vascular plants 
like Lycopodium and Equisetum have a primary or 
1° vein while those like Rhynia and Psilotim whicli 
are at the bottom of this category lack it completely. 
Nodal anatomy in all these representatives such as 
the species of Lycopodium, Psilotum and Selaginella, 
etc., is alacunar meaning thereby that the vascular 
system of the leaf does not arise from the main stele 
(or the stem stele). This may form a part of such a 
discussion where it is opined that the leaf traces form 
the stem stele and the stem does not have any vascula¬ 
ture of its own. In Marchantia polymorpha the 
‘ midrib ’ appears distinct externally but it is devoid 
of any vasculature altogether whereas in Bryum sp. and 
Cycas circinalis also a single cr 1° vein alone is present. 
An identical or univeined condition is seen in the young 
leaves of Santalum album (Aggarwal et ah, unpublished 
information) and Cercis siliquastrum (Slade, 1957) 
at the ontogenetic stages of the leaves. This indicates 
that ontogeny repeats phylogeny. 

Primary or secondary vein systems are present in 
Marattia sp., Polypodium sp., Marsilea minuta, Salvinia 
natans and Ginkgo biloba; a little more advanced or 
1°, 2 ° and 3° vein system is present in Ophioglossum 
reticulatum, Gnetiim gnemon, Magnolia stellata, and 
Lilium giganteum. This may be due to increased inde¬ 
pendence of these taxa from the hydrophytic habitat. 

Steps of Evolution .—^In taxa like Bryum sp., Lyco¬ 
podium selago, Equisetum ramosissimum, Cycas circinalis, 
Pinus roxburghii, and Ephedra foliata only primary 
or 1° veins are present. However, 1° and 2° vein 
system is present in Marattia sp., Polypodium spinido- 
sum, Marsilea minuta, Salvinia natans, and Ginkgo 
biloba whereas Ophioglossum reticulatum, Gnetum 
gnemon and Magnolia stellata leaves possess 1°, 2° 
and 3° vein systems. The most complex vasculature 
among the taxa studied is of course seen in Magnolia 
stellata wherein the leaves exhibit a further differentia¬ 
tion of the venation system (beyond 3°). Taking stock 
of the branching of the lateral veins, we find that the 
primary or 1° vein system has a single midvein which 
remains unbranched in Bryum sp., Lycopodium selago, 
Isoetes coromandelina, Equisetum ramosissimum,' Cycas 
circinalis, Pinus roxburghii (where two primary or 1° 
veins are present) and ^Ephedra foliata. Secondary 
or 2° vein system has been recorded in Ophioglossum 
reticulatum Sind Marsilea minuta (which also possesses 
an intramarginal vein). Dichotomously branched 
situation is seen in Marattia sp., Ginkgo biloba and 
Magnolia stellata forming compartments or areoles.- 
Distinct areole formation also occurs in Ophioglossum 
reticulatum. Polypodium spinidosum, Marsilea minuta, 
Salvinia natans, Gnetum gnemon. Magnolia stellata, 
and Lilium sp. 


The Fossil Forms.—Rhynia lacks 1° or primary vein 
system in the fossils. In taxa like Hyenia sp., Spheno- 
phyllum sp., Protopteridium sp, Archaeopteris sp., 
Bennettites sp. only primary or 1° veins are present 
Primary or 1° single and dichotomously branched 
veins are seen in Hyenia sp., Sphenophyllum sp., and 
Protopteridium sp. The primary or 1° veins are several 
and branched in Archaeopteris sp., Bennettites sp., 
and Cordaites sp. Arcole formation also seems to 
occur in the leaves of Bennettites sp. 

General Comments and Conclusions 

Taxonomic evidence (or characters) can be drawn 
from any part and phase of development of a plant. 
In practice, however, overwhelming reliance is placed 
on morphological features, at least for grouping of 
the various representatives and thereupon erecting 
classifications. It is also a truthful realization that 
the primitive morphology of a given part is usually 
accompanied by specialization of other structures 
which Bower (1923) called as ‘ phyletic inertia’. In 
this connection it is interesting to note that Bailey 
(1957) has commented on the futile time and effort 
put in by. many workers to show or even ‘ prove ’ that 
certain organs cr features of the plant are inherently 
more conservative than others and, therefore, should 
have a more dominant role in the analysis of classi¬ 
fication and phylogeny. As such the utility of as 
many characters as can be studied becomes apparent. 
Taking clue from this fact the argument put forth by 
some anatomists that endomorphic features are more 
important than exomorphic structures becomes com¬ 
pletely ill founded. Analysis of the angiosperms 
as a whole shows that such an assumption cannot 
be fully justified and that each morphological or histo¬ 
logical attribute is fundamentally similar and potential 
of being reckoned for analysis in systematics. It 
remains, however, true that when looked at under the 
microscope or with the naked eye, some features are 
found to be relatively stable in certain groups of plants 
and show considerable variations in others. It is 
therefore evident that endomorphic characters such 
as anatomy are neither more nor less reliable than 
exomorphic features; perhaps they are of equal valid 
use. They give us, as Bailey says, more string to our 
bow. 

During more recent years, leaf anatomical features 
such as stomata, trichomes, veration, etc., have been 
recognized to play an increasingly important role in 
the formulation of natural groups. They are also 
widely used in other aspects of taxonomy and have 
been largely applied to the elucidation of ‘phylogenetic * 
relationships. 

The present observations reveal that there is no 
linear evolution even among the taxa grouped together 
indicating that these must have originated from different 
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and perhaps also ‘ distant ’ ancestors. Variable opinions 
have been expressed in the literature from time to time 
with regard to the probable lineage of the vascular 
plants vis-a-vis the foliar venation. For instance, 
Zimmermann (1959) thinks that in gymnosperms the 
dichotomous foliar venation is the retention of a truly 
primitiver type of vasculature. Hammen (1948) and 
Lam (1959) consider that instances of primitive dicho¬ 
tomy are still present in the forked pattern of branching 
of the major leaf veins. Hammen also adds that the 
accompanying network of vein lets tends to darken 
the picture. 

Looking at the information available for Magno- 
liophyta we find that Foster (1959 a) recorded ^for 
Kingdonia iiniflora leaf an open type of dichotomous 
venation pattern which he described to be strikingly 
like the venation of the leaves of Ginkgo biloba and 
certain fern genera. Other authentic examples of 
open dichotomous venation in the angiosperms are 
known in Circaester (Foster, 1961 b', 1963) and Utri- 
cidaria (Subramanyam, 1969; see also Subramanyam 
and Banerjee, 1967). Foster (1959 b) has discussed 
the question whether the reticulate type of venation 
so characteristic of living angiosperms, may not have 
evolved from open dichotomous vasculature. Accord¬ 
ing to Hutchinson (1959), Foster (1959 a)^ and Foster 
and Arnott (1960), this possibility is clearly indicated 
by the venation pattern in Kingdonia imiflora. In 
this genus the vascular supply at the nodal level consists 
of four collateral traces which diverge from a single 
gap into a sheathing leaf base. According to Foster 
and Arnott (1960) this type of nodal anatomy is com¬ 
parable to the uniJacunar, 2- and 4-traced system found 
in the cotyledonary nodes of some of the woody 
Ranales. The vascular system of the tepals is also 
2-traced and of the uniiacunar type (Foster, 1961 d). 
Foster and Arnott (1960) consider that from a morpho¬ 


logical point of view Kingdonia type of venation is 
comparable to Sphenophyllum, some ferns and Ginkgo. 
This is perhaps an indication of the polyphyletic origin 
of the different groups of plants included in the sub¬ 
kingdom Embryobionta, although at places we find 
that some idea becomes available of the ‘ slide ’ of 
venation of representatives of one type becoming like 
that of the other. 
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MEASUREMENT OF K-SHELL PHOTOELECTRIC 
CROSS-SECTIONS FOR SOME CHARACTER¬ 
ISTIC X-RAYS 

Because of the non-availability of clean and strong 
low energy photon sources, external conversion 
X-rays in various suitable targets have been produced 
and successfully used to measure relative K shell 
photoelectric; cross-sections in Y for incident 
energies 17-781, 22-581, 23-618, 25-770, 29-208, 
35*478, 41-006 and 43-949 keV in a double reflec¬ 
tion geometry experiment as shown in Fig. 1. 

rwn 

0 2 4 6 8 cm 



Fig. 1. Experimental arrangement for the double 
reflection experiment for the measurement of photo¬ 
electric cross-sections ; R, Radiation source ; 

P, Primary target; S; Secondary target; D, Detector. 
G, Graded absorber of Sn, Cu and Al. 

A brief outline of the procedure of measurement 
and the results obtained are given in this communica¬ 
tion. The details will be published elsewhere. 

A Y target placed at S was irradiated, turn, with 
characteristic X-ray of elements, Mo, Ag, Cd, Sn, 1, 
Ce, Sm and Gd, obtained as a result of interaction 
of photons from a 2 Curie source R with 

their respective targets placed at P. The intensity 
of the resulting K X-rays in Y was measured with 
a thin Nal (Tl) detector placed at D. The intensities 
of the K X-rays of various target elements, used 
as primary targets, falling on Y target were measured 
with a calibrated Nal (Tl) det^Qtor placed at S, 


Background due to the scattering of photons was 
taken care of by subtracting the spectrum recorded 
with an equivalent aluminium target from the main 
spectrum in each case. 

The ratio of the K shell photoelectric cross- 
sections for the primary energies and Eo corres¬ 
ponding to primary targets P^^ and Po is given as 

^(Ei) _ N(P, ) Ny (P,) e (EO 

(Bz) N (Pi) ■ Ny (P.) ‘ ^ (El) 6 (E,) , 

where N (P)o/N (P^) is the ratio of the counting 
rates under photopeaks of primary K X-ray spectra 
taken with the counter placed at S for primary 
targets Po and P^. (Pi)/N (Po) is the ratio of 
the counting rates under photopeaks oj spectra when 
Y target is irradiated with primary X-rays fromi 
targets Pj and Po respectively. j3 (^ 2 )//) (E^) and 
^(Ei)/^(E 2 ) the ratios of the self-absorption 
corrections for Y target and effective efficiencies of 
the counter used for the detection of primary X-rays, 
at energies E^ and Eo respectively. 

Measuring N (Po)/N (P^) and (Pi)/N^. (Pg) 
from the respective spectra and calculating ^ (Eo)/ 
y3 (Ej) and e(E 3 )/e(Eo) as described earlieri’2 
^(Ei)/^(Eo) were determined and are compared! 
with theoretical calculations of Scofield-*^ in Table I. 

Table I 

The present measurements of the relative K shell 
photoelectric cross-sections of Y are 
compared with the theoretical 
calculations of Scofield^ 


Primary 

target 

element 

Average 

K X-ray 
energy 

(Ea) 
in keV 

a (El 

*)7°(Eo) 

Present 

measure¬ 

ments 

Theoretical 

calculations'^ 

Mo 

17-781 

1-000 

±0-033 

1-000 

Ag 

22-581 

1-887 

±0-066 

1-833 

Cd 

23-618 

2-220 

±0-078 

2-115 

Sn 

25-770 

2-671 

±0-093 

2-619 

I 

29-208 

3 -822 
±0-134 

3-606 

Ce 

35-478 

5-875 

±0-235 

5^789' 

Sm 

41-006 

8-630 

±0-345 

8-627 . 

;G4 

43-949 

10-865 

10-476 ^ 

^ • 


±0-436 

is taken as 17*781 keV. 

■ : ,1 ■' 
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The experimental results show good agreement 
with theory. It may be noted that the errors involved 
in the present measurements are less than 5% as, 
compared to 10% in the earlier measurements 
made by using internal conversion X-rays^-s. To 
the best: of our knowledge, the data reported above 
are new and no other measurements are yet avail¬ 
able in this energy region. 

Department of Physics, K. L. Allawadhi. 

Punjabi University, B. S. Sood. 

Patiala 147 002, July 11, 1975. 
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EFFECT OF SOLVENT ON POLARIZATION OF 
LUMINESCENCE 

It is known that the polarization of luminiscence 
of solution changes due to several factors, viz., 
viscosity of the solvent^, migration of the excited 
state from the originally excited molecule to a 
neighbouring molecule^, shape and size. of the 
fluorescent molecule*'^, etc. The present report deals 
with the effect of dielectric constant/dipole moment 
of the solvent as an extrinsic cause of depolariza¬ 
tion. The polarization of fluorescein in different 
solvents (con. ^ 10"^^ g/cc) has been measured at 
room temperature (^ 20° C) with an Aminco 
Bowman spectrophotofluorometer. The solvents used 
are of spectral grade purity with low viscosity. The 
effect of scattered light and background for each 
solvent was checked by using pure solvent in the 
cuvette and setting the excitation and emission 
monochromators at values used in polarization- 
measurements. The contribution of this effect to 
the intensity of luminiscence was found to be less 
than 0*5%. The results obtained for polarization 
are given in Table 1. The data on the 
excitation wavelength (^^,), the emission wave¬ 
length (>^g,^) and the relative intensity of lumini¬ 


scence in different solvents are also included in, 
Table 1. 

The observed variation of polarization (Table I) 
cannot be accounted for as viscosity effect because 
in this case a ‘Perrin Plot’^ will not be linear. Also- 
as the concentration is low the electromagnetic 
coupling of neighbouring molecules and its effect 
on decrease in polarization due to energy migra¬ 
tion is small. In any case the concentration is the 
same in all the solvents and hence the variation in 
polarization cannot be explained only by energy 
migration. It is, therefore, likely that the observed 
variation in polarization is due to the dipole 
moment/dielectric constant of the solvent. The 
effect of these can be explained as follows : During 
absorption of the exciting radiation which takes' 
place in a very short time, the equilibrium orienta¬ 
tion of the dipole moment of the solute molecule, 
under the influence of dipole-dipole interaction, in, 
the solvent cage of the surrounding solvent mole¬ 
cules, rem&ins unchanged. But the solute molecules 
get enough time before a radiative transition takes 
place to reorient itself in the cage to get a new 
equilibrium state and this causes fluorescence 
depolarization. The Brownian rotation tends toi 
destroy this equilibrium orientation and causes 
further depolarization. But the Brownian rotation 
is opposed by the dipole-dipole interaction between 
solvent-solute molecules which for a given solute 
depends on the dipole moment and the dielectric 
constant of the solvent. Thus this interaction tries 
to reduce the depolarization caused by the 
Brownian rotation. Therefore the polarization is 
expected to be higher in a solvent with higher 
dielectric constant/dipole moment. For acetone 
the dipole moment is comparable to water but the 
percentage polarization is lower. However as can 
be seen from Table I the intensity of fluorescence 
in this case is lower indicating some migration 
of energy which may cause depolarization. This 
additional cause of depolarization also explains the 
difference between the values of polarization for 
methanol and ethanol. Also the polarization should, 
be minimum in non-polar solvents. To check this 
in the present case several non-polar solvents, viz., 
benzene, cyclohexane, carbon tetrachloride; carbon 
disulphide, etc., were tried, but fluorescein is found 


Table I 


Solvent 

Dipole^ 

moment 

Dielectric^ 

constant 

Viscosity^ 

^ex nm 

^em nra 

Relative 

intensity 

/o 

Polarization 

Water 

2-0-3*0 

81 

1-002 

506 

520 

80 

4*4 

Methanol 

1*65 

32 

0-594 

512 

524 

81 

2-0 

Acetone 

30 

21 

0-324 

528 

540 

36 

1*9 

Ethailol 

1*7.. 

. . 26 

1-197 ■ 

514 

528 

62 

1*2 
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to be insoluble in these solvents. The results given 
in Table I clearly indicate the effect of dipole 
mement/dielectric constant on polarization of 
luminiscence. 

Department of Physics and M. K. Machwe. 

Astrophysics, T. Vadhera.* 

University of Delhi, M. L. Pandya.^^'^*' 

Delhi, May 9, 1975. .T. Kishcre. 

K. Gopala Kr:s:-iNx\n. 
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STUDIES ON THE REACTION OF 
ZIRCONIUM (IV) WITH 4-MLTHYL-DAPHNLTlN 
Only a few studies have been carried out on 
Zirconium (IV) complexes t with 0-diphenols and 
no work on Zirconium complexes with 0-dihydroxy 
cOLimarins has been reported. 

Zirconium (IV) reacts with 4-methyl daphnetin 
(4-methyl, 7-8-dihydroxy coumarin) giving a pale 
yellow colour. In the present work this colour 
reaction of Zr(IV) with 4-methyl daphnetin has 
been studied and the nature of the different species 
which exist in solution at different pH values and 
metal ion and ligand concentration has been 
elucidated. 

Experimental : Stock solution of Zirconium (IV) 
was prepared by dissolving ZrOCl2.8H20 (E. Merck 
pro. analyst) in HCl and diluted with distilled water. 
4-Methyl-daphnetin was prepared by the method of 
Pechmann- and recrystallised twice from dilute 
ethanol. All other chemicals used were of analyti¬ 
cal grade. A Beckmann pH meter type zbromatic 
and a colemann spectrophotometer (model 14) 
were used. All the investigations have been carried out 
in 50% aqueous-ethanol medium. The absorbance 
of the ligand in excess was always substracted from 
all readings neglecting the part of the ligand com- 
plexed. 

Results : 

It was found that the reaction of Zr (IV) with 
4-methyl-daphnetin is reversible in nature and the 
absorbance of the complex remains unchanged for 
over 2 days. 

The pH-absorbance curves of Zr (IV)-4-methyl- 
daphnetin complex at various metal ion concentra¬ 


tion showed that only mononuclear complexes were 
formed -in solution^. Further investigations were 
carried out to find out the, composition and . nature 
of different complexes formed in solution. A family 
of curves was obtained with variations in ligand 
concentration at different pH values maintaining a 
fixed concentration of the metal ion. These pH 
absorbance curves have been interpreted by 
logarithmic method of analysis^ and the method of 
corresponding solutions^. The method of i logarithmic 
analysis showed the existence of 1 : 1 complex in 
the pH region 1 • 0-2 • 8 and a 1 : 2 complex in the 
pH region 3-4-3-8. It also showed that only one 
molecule of 4-methyl-daphnetin is successively co¬ 
ordinated and only one proton is liberated in each 
step of complexation in solution with large ligand 
excess. The same has been confirmed by the method 
of corresponding solutions. 

The following equilibrit can be assumed in the 
above pH region : 

ZrO+2 + HoR ^ ZrO (RH)+ + H"- 

ZrO (RH)+ + HoR ^ ZrO (RH )2 + , . 

The composition of the two ..complexes-which are 
formed in different pH regions-'was also' established 
by the' method . of continuous * variations^. After 
pH 4*0 precipitation- started, and further study was 
d'seontinued. 

The following values for- stability constants and 
molar absorptivities of the two complexes have been 
obtained. .. .. 

Table I 


Constants 

Equilibrium 

logK 

Molar 

absorptivities 

6X10-3 

(360 nm) 

K 

[M (RH)] [H]/ 

[M] [H.,R] 

1•8290 

4*95 

k2 

[M (RH)^ [H]/ 
[M(RH)] [H^R] 

-0-8378 

5*67 
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encouragement. 
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University of Delhi, H, B. Singh. 
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SYNTHESIS OF SOME THIOCHROMANONES 

In continuation of our previous paper on the 
synthesis of a-pyronochromanones, the present work 
describes the S-cyanoethylation of the different 
thiocresols leading to the synthesis of thiochroma^- 
hdnes. 



n, R4=CH3 R, = R2= R3=H. 
HI, R2=CH3 i R, = R3= R4=H. 
I?, R3=CH3 j R( = R2= R4 = H. 

The reaction of o-thiocresol with acrylonitrile in 
the presence of aq. NaOH (10%) in boiling 
dioxane for 15 hrs. yielded the corresponding 
mercaptopropionitrilei as a light yellow oil 
(b.p. 177®/18 mm) which was hydrolysed by heat¬ 
ing with cone. HCl (1 hour) to the propionic acid, 
crystallised from benzene-petroleum ether in colour¬ 
less needles, m.p. 93-95® (Found : C, 60-8 ; 
H, 6-1%; CioHioOoS requires: C, 61-2; H, 
6*1%). Cyclisation of the above acid on heating with 
cone. H 2 SO 4 on a water bath for about 10 minutes 
afforded 8 -methyl-thiochromanone (I) crystallised 
from benzene-petroleum ether in colourless needles, 
m.p. 65-70® (Found: C, 67-3; H, 5-9%. 
Ck^HioOS requires: C, 67*4; H, 5*6%). The 
NMR (CCI 4 ) spectrum was fully consistent with its; 
structure and showed.signals at 5 2*3 (3 H, s, —CH 3 
at Cg) 5 3*5 (4 H, m, -CH., at C, and CHo at 
Cy) ; 57 a (2H, m, at C<. and C-)"; 5 7-95 (1 H, 
d."at C-, J = 2 Hz and 6 Hz). The 2, 4-DNP from 
(I) had m.p. 238-39® (Found : N, 15-5% : 
Ci,.Hj 404 N 4 S requires : N, 15-6%). 

The mercaptonitrile from w-thiocresol by cyano- 
ethylation under the above conditions was a yellow 
oil (b.p. 175-78°/18 mm), and gave the mercapto- 
acid as colourless needles from benzene-petroleum- 
ether, m.p. 68—70® (Found : C, 61-1 ; H, 6*4%. 
C^jHimOoS requires: C, 61-2; H, 6-1%). Cyclisa¬ 
tion of the latter acid with cone. H 2 SO 4 yielded 
a reddish brown oil which was chromatographed 
over neutral alumina. The fraction eluted with 
petrol ether was a yellow oil (b.p. 124®/2-5 mm) 
which was assigned the structure as 5-methyl-thio- 
chromanone (II) on the basis of its NMR data 


T VtifreWt 
I Sciehei 

(Found : C, 67-3 ; H, 5'-'6%. CjqHjqOS requires : 
C, 67-4; H, 5-6%). NMR (CCI 4 ) ; 5 2-55 (3 H^ 
s, -CHg) ; 5 3-0 (4 H, m, -CHo at and -CHg 
at C 3 ) at 5 6-95 (3 H, m, at C^, C^^and Cg) 2,4-DNP 
of li, m.p. 206® (Found : N, 15-4%. 
requires : N, 15-6%). The fraction eluted with 
petrol ether-benzene (1 : 4) was a reddish oil, 
b.p. 146®/2-5mm (Found: C, 67-1; H, 5-4%. 
CiqHjoOS requires: C, 67*4; H, 5-6%). Its 
2,4-DNP had m.p. 223® (Found: N, 15-7%, 
CJ 3 HJ 4 O 4 SN 4 requires : N, 15-6%). Its structure 
as 7-methyl-thiochromanone (III) was in complete 
agreement with its NMR spectrum (CCI 4 ) : 5 2-35 
(3 H, s, -CHg) .5 3-0 (4 H, m, -CHo at Co and 
-CHo at C 3 ) ; 5 6-90 (1 H, d, at Cg, f = 2 Hz) ; 
5 6-98" (1 H, dd, at Cg, J = 8 Hz and 2 Hz) ; 5 7-9' 
(1 H, d, at C 5 , J = 8 Hz). 

By the cyanoethylation of p-thiocresol, the 
required propionitrile was obtained as a yellow oiF 
(b.p. 174®/18 mm) which was easily hydrolysed' 
with HCl to give the corresponding acid as colour¬ 
less needles, m.p. 70® from benzene-petrol ether. 
On cyclisation, the acid afforded 6 -methyl-thio- 
chromanone (IV) as colourless needles, m.p. 41® 2 , 
2, 4-DNP, m.p. 285-86® (Found : N, 15-8%. 
CigHi 404 N 4 S requires : N, 15-6%). NMR(CDClg) 
of IV : 5 2-3 (3 H, s, -CHg) ; 5 2-9-3-1 (4 H, 
m, methylene protons at Co and Cg) ; 5 7-15 (2H, 
:s, at Cy and Cg). 5 7*9 (1 H, s, at C 5 ). 

Our thanks are due to Mrs. J. A. Patankar for 
the microanalysis. We also thank the Ciba Research 
Centre, Bombay, for the NMR spectra. 

Institute of Science, Mrs. S. M. Thakkar. 

15—Madame Cama Road, J. R. Merchant. 
Bombay-32, August 8 , 1975. 
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IRON(II) AND COBALT (11) COMPLEXFS 
WITH PYRIMIDINES 

In a recent communication!, analytical characteristics 
of 2-amino-5-nitroso-4, 6 -pyrimidinediol (I) have 
been reported. It was thought of interest to 
examine the analytical potentialities of related 
pyrimidines (II and III) and to study the effect 


OH 
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N 

1 
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ON-^\ 
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Table I 

Characteristics of metal complexes with pyrimidines 


Characteristic 


Colour 
Amax (nm) 

Pyrimidine needed for full colour 
development 

pH range for maximum and const, 
absorbance 

Beer’s law range (ppm) 

Sandell’s sensitivity 
Composition (metal: reagent) 
Behaviour in organic solvents 
Standard deviation (with 6 samples) 


Fe^^-complex with 


(II) 


(ni) 


Bluish-green 


650 

14,600 


675 
12,000 
10-Molar 
concent. 
5-0-8-8 

Up to 5 *4 
0 0047 
1 :3 


53-Molar 
corxe. t. 
6-7-9-3 

Up to 3-3 
0 0035 


1 :2 

Not extractable 
0003 0*001 


Co2+-complex with 


(H)_ (ni) 


Yellow 

370 

19,440 

30-Molar 

concent. 

30-5*5 


420 

48,000 

40-Molar 

concent. 

6*5-8*8 


Up to 2.4 Up to 1*3 

0*0054 0*0012 

1:2 1 :3 

Not extractable 
0*001 0*002 


Table II 

Toleration limits (ppm) of foreign ions 


Foreign io.n 

Iron 

determl.atioi 

with 

Cobalt . 
determination 
with 

(II) 

(III) 

(II) 

(IB) 

Fluoride 

200 

I 

500 

1000 

Chloride 

1000 

1000 

1000 

1000 

Bromide 

1000 

500 

1000 

1000 

Iodide 

1000 

I 

400 

1000 

Nitrite 

200 

1 

1000 

I 

Perchlorate 

1000 

300 

1000 

1000 

Thiocyanate 

1000 

500 

1000 

lOUO 

Acetate 

1000 

I 

1000 

1000 

Thiosulphate 

500 

I 

500 

1000 

Oxalate 

30 

I 

I 

1000 

Tartrate 

100 

500 

I 

1000 

Thiourea 

1000 

I 

1000 

100 

Borate 

1000 

I 

500 

1000 

Phosphate 

I 

I 

1000 

1000 

Citrate 

50 

I 

1000 

1000 

Calcium (11) 

100 

100 

100 

100 

Strontium (II) 

100 

100 

100 

100 

Barium (II) 

150 

60 

150 

150 

Zinc ai) 

350 

I 

70 

I 

Cadmium (II) 

300 

1 

60 

1 

Mercury (II) 

I 

1 

50 

I 

Indium (IID 

20 

100 

50 

I 

Thallium (I) 

100 

I 

I 

200 

Tin (II) 

50 

I 

I 

100 

Antimony (iH) 

150 

I 

120 

120 

Vanadium (IV) 

5 

5 

5 

5 

Molybdenum (VI) 

I 

70 

20 

50 

Manganese (II) 

50 

I 

50 

I 

Ruthenium (III) 

I 

I 

I 

2 


I stands for interfere. 

The presence of copper (ll), cerium (IV). nickel (ll), 
osmium (Vlll) and palladium (11) ions causes interfer¬ 
ence in determinations. 

of other substituents in the molecule. Standard solu¬ 
tions of 0-005 molar strength of II (Aldrich Chemi¬ 
cal Co., U.S.A.) and III (K and K Laboratories, 
U.S.A.) were prepared by dissolving the appropriate 
amounts in hot water and hot HCl (IN), respec¬ 
tively. Other solutions were prepared as reported 


earlierL The pH of the solutions were adjusted 
with acetate buffers and dilute solutions of NaOH 
and HCl. 

L’ght yellow coloured solution of (HI) has 
absorption maxima at 260 (e = 7480) and 330 nm 
(e == 6720) whereas for (II) the absorption maxima 
lie at 300 (e = 4790) and 345 nm (e = 6420). The 
characteristics of iron(II) and cobalt(II) complexes 
formed with the two pyrimidines are summarized 
in Table I. 


Determination of Iron (II) or Cohalt (II) 


To a suitable aliquot of iron (II) or cobalt (II) solu¬ 
tion, sufficient excess of pyrimidine (II) or (III) 
was added, pH adjusted in accordance with Table I 
and the solution finally diluted ta a fixed volume. 
The absorbance was measured at of the species 

against appropriate reagent blank. The amount of 
the metal was calculated by comparison of the 
absorbance with a* pre-calibrated graph. 

The toleration limits (in ppm) of diverse ions 
were found in determination of 2-8 ppm of iron and 
1*4 ppm of cobalt with pyrimidine (II) and 1*4 
ppm of iron and 0*73 ppm of cobalt with pyrimidine 
(III). The results are incorporated in Table 11. 

From the results (Table I), it may be concluded' 
that the sensitivity of the thiol substituted pyrimidine 
(III) is more and it forms metal complexes at com¬ 
paratively high pH range. On the other hand, 
methyl substituted pyrimidine (IT) acts more selec¬ 
tively in determination of iron and many ions da 
not interfere (Table II). 


Department of Chemistry, 
University of Delhi, 

Delhi 110 007, 

May 1975. 


Pro MILA Jain. 
Veena Kushwaha. 
Mohan Katyal.- 
R. P. Singh. 
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EFFECT OF VARYING WATER REGIMES ON 
STEM ELONGATION OF DEEP WATER 
RICE VARIETIES 

An investigation was carried out on stem elongation 
of twO' photosensitive deep water rices, viz.y Jaladhi 1 
and Jaladhi 2, under four depths of submergence at 
Rice Research Station, Chinsurah, West Bengal. 

Maximum water level (cm) 


Water --- 

regimes Vegetative Reproductive 

phase phase 

(a) Shallow water 20 15 

(b) Knee-deep water 50 35 

(c) Semi-deepwater 115 85 

i(d) Deepwater ISO 140 


The seeds were directly sown by the end of April 
and harvested from end of November to December. 
The average data of 5 replications on the length of 
internodes of main shoot at harvest were graphically 
represented in Fig. 1. 



INTERNODE NUMBER 


Fig. 1. Length of internode (base to apex) of 
two deep water rice varieties under four water 
regimes. 


The total stem length increased remarkably with 
the rise of water level, owing to the formation of 
appreciably larger number of longer internodes in 
both the varieties. The length of different inter¬ 
nodes varied considerably, owing to the occurrence 
of variable depths of water present during the 
vegetative as well as reproductive phases of plant 
growth. A similar result was noticed by Majid^, in 
the deep water varieties, where a quicker rise of 
water level resulted in longer intemodes. The results 
also indicated that important characteristic of the 
water-loving varieties was the capacity of the plantsi 
to elongate their culms with the rise of water level, 
so that the top leaves remained near or above the 
surface of the water. In general, the intemode 
elongation of the varieties varied with the degree of 
submergence. As regards growth in stem length and 
number of internodes under shallow water condition, 
the plants showed remarkably reduced values and 
behaved similar to normal tall indie a rice varieties 
(Fig. 1). But appreciable higher values of total stemi 
length obtained from the knee-deep water and the semi¬ 
deep water conditions which were much high in com¬ 
parison to their respective depth of watering treat¬ 
ments, clearly points out that due to their floating 
behaviour the stems have a tendency to grow along 
the surface of water. 

There was a slight difierence in the elongation 
between the two varieties under different depths. 
Irrespective of treatments, Jaladhi 1 exhibited better 
performance in relation to stem elongation, as it 
showed maximum extension growth of culm under 
deep water condition attaining 342 cm stem length 
per plant at harvest which was 10 T% greater than 
Jaladhi 2: Moreover, the maximum number of 
intemodes in the main shoot was more (18) than, 
in Jaladhi 2 (17) under deep water conditions. 
Data suggest the total stem length /that a particular 
variety is capable of attaining is one of the 
important criteria which could be used for selecting 
varieties for different depths of water condition. 

The authors express their grateful thanks toi 
Dr. K. Sengupta, Director of Agriculture, Dr. D. 
Mukherjee, Joint Director of Agriculture (Research), 
and Mr. D. K. Mukherji, Economic Botanist-I, 
Government of West Bengal, for their keen interest 
in the work. 

Salt and Flood Resistant S. K. Datta, 

Paddy Scheme, B. Banerji. 

Rice Research Station, 

Chinsurah, West Bengal, May 9, 1975. 


1. Majid, S., Annual Report of the Deep Water 
Research Station, Habiganj, Assam, 1936-^37. 
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A DENSITY GRADIENT METHOD FOR 
FRACTIONATION OF BUFFALO 

spermatozoa 

In an earlier report^, fractionation of buffalo 
spermatozoa was achieved using the basic principles 
of homogenization and fractionation with different 
molar concentrations of sucrose. However, the 
procedure was inconvenient and amenable tO' 
morphological alterations due to longer time of 
homogenization. In the present communication, a 
modified and simple procedure is described which is 
based on the principles of ultrasonication and density 
gradient centrifugation. 

Approximately 2 ml of freshly collected buffalo 
semen was centrifuged at 1400 x g for 10 minutes. 
Seminal plasma was decanted. The sperm pack was 
resuspended in an equal volume of Ca-H- -free 
Ringer solution, and centrifuged again for 10 minutes 
at 1400 X g- The process was repeated twice. 
The washed sperm pack was diluted three fold with 
distilled water and disintegrated with the aid of 
Vibronics ultrasonicator (model VPL-Pl) for 
60 seconds at a frequency of 25 kilocycles/second. 

A density gradient of sucrose was prepared by 
layering 1 ml each of 50%, 40%, 30% and 20% 
sucrose in the ascending order in the centrifuge 
tube (29 mm X 116 mm). An amount of 0-7 to 
1 ml of ultrasonicated sperm was layered on the' 
top of sucrose gradient and centrifuged at 
1050 X g for 8 minutes. After centrifugation, two) 
distinct layers were obtained and sizable amount 
settled at the bottom of centrifuge tube. The two 
layers were carefully removed with the aid of 
pasteur pipette. 

Smears of the two layers and sediment were stained 
with Rose Bengal and examined microscopically. 
The first layer consisted of tails (tail fraction) 
which were fragmented almost to collodial dimen¬ 
sions and hence its morphological entity could not 
be maintained. The second layer comprised of mid 
pieces (mid piece fraction) and the sediment 
consisted of sperm heads (head fraction). In order 
to ascertain the purity of different fractions, smears 
were prepared from each fractions and cytochemically 
assayed for the succinic dehydrogenase activity by 
the method of Hrudka^. Microscopical examination 
revealed that in the ultrasonicated material and the 
different fractions, only the mid piece showed an 
intense activity of succinic dehydrogenase which: 
. was in agreement with the findings of Hrudka^. The 
purity of different fractions was more than 95%. 
In some samples, however, it was observed that the- 
contamination of mid pieces in head fraction was 
more than 10%. In such cases, the head fraction 
was resonicated for 15 seconds and the same 


procedure* was followed in order to achieve purity 
of more than 95%. 

An attempt was made to- study the recovery of 
protien from standard preparation (S-P), i.e., 
ultrasonicated sperm, in the different fractions. 
The protein was estimated by method of Lowry 
et Table I shows the relative. distribution of 

protein in different fractions as compared to S-P. 
The recovery was 95*1%. 


Recovery of 

Table I 

proteins in different 

fractions 


Mg of protein 

Relative % 

S-P 

-WOlO 

100 00 

Head 

1*732 

17-30 

Tviid piece 

0*998 

9*97 

Tail 

6*790 

67*83 

Recoveiy 

9-520 

95 1 

The optiaal 

density of the S-P 

and different 

fraction was determined at 260 m/x 

and 280 m/x. 

Table II gives 

the ratio 280/260. 

A relatively 

lower value of 

280/260 ratio for 

head fraction 


further confirms the purity of the fraction since the 
head comprised mainly of nucleic acids. 


Table II 

Ultraviolet absorption of different fractions 



O.D. 26 otw,a 

O.D.''80^^ 

280/260 ratio 

S-P 

0-585 

0-244 

0*417 

Head 

0-668 

0-194 

0*290 

Mid piece 

0-721 

0-620 

0*859 

Tail 

0-658 

0-585 

0 88 


Department of Biochemistry, Y. S. Rajput. 
College of Vaterinary Science R. K. Srivastava. 

and Animal Husbandry, 

Jabalpur (M.P.), India, July 12, 1975. 
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J. Exptl. Biol, 1974, 12, 501. 

2. Hrudka, F., J, Reprod, Fertil, 1965, 10, 15. 
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CYCLIC NUCLEOTIDE PHOSPHODIESTERASE 
OF HARTMANNELLA CULBERTSON! 
Previous studies from this laboratory have impli¬ 
cated cyclic 3' : 5' adenosine monophosphate 
(cyclic AMP) through its intracellular concentra¬ 
tion to regulate the .biochemical events leading toi 
the differentiation of trophic Harfmannella culbert- 
soni into viable cystsi"^. The intracellular con¬ 
centration of cyclic AMP at any phase of cellular 
life refiects the turnover of this .regulatpfy 
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nucleotide involving adenylate cyclase mediating its 
synthesis and cyclic nucleotide phosphodiesterase 
catalysing its degradation-^. Biogenic amines which 
trigger encystation of amoeba also activate its 
adenyl cyclase^. Some properties of the cyclic 
nucleotide phosphodiesterase are described in this 
■communication. 

Hartmannella culbertsoni^\ obtained from the 
collection of Dr. B. N. Singh, of this Institute was 
grown in 1% (w/v) proteose peptone, 1% (w/v) 
tryptone and 0-5% (w/v) NaCl, pH 6*8 as 
described elsewhere'^. S.x-day growth of cells was 
harvested by centrifugation at 800 g and washed 
by dispersal in sterile 150 mM NaCl and centrifuga¬ 
tion at 800 g. Homogenates {10% w/v) were prepared 
in cold 250 mM sucrose by grinding the cells for 
1-2 min in a Potter-Elvehjem glass homogenizer 
fitted with a Teflon pestle and setting the motor 
speed at 4,000 rpm. The homogenates were sub¬ 
jected to differential centrifugation. 

cAMP phosphodiesterase was assayed accordingi 
to the procedure described by Butcher and Sutherland® 
and inorganic phosphorus estimated in the super¬ 
natant by the procedure described by Fiske and 
Subba Row^. 

By differential centrifugation about 60% of the 
enzyme activity was recovered in the 100,000 g 
supernatant (organelle free cytosol) and the rest 
of the activity was distributed almost equally among 
fractions sedimenting at 800 g, 15,000 g and! 

100,000 g. 

The crude enzyme was active on the free acid 
form of cyclic AMP as well as on its dibutyryl 
derivative. On preincubation, theophylline exerted 
40% inhibition at 1 mM and 80% inhibition at 
10 mM. The enzyme was stimulated 40% by 40 mM 
imidazole. 

The activity of the enzyme was followed in cells 
as well as the medium used for starving, and 
triggering differentiation. Some typical results are 
summarised in Table I. The activity of cells; 
exposed to taurine or epinephrine during starvation 
was significantly less than of the control cells irf 
plain starvation medium. S-ome amount of enzyme 
was also secreted into the medium irrespective of 
whether the cells were in plain starvation medium or 
in the taurine or epinephrine supplemented medium. 

The decay of cAMP phosphodiesterase under 
starvation conditions suggests that intracellular 
concentration of cyclic AMP could increase. The 
decay of the enzyme is faster when cells are com¬ 
mitted to differentiation in the starvation medium 
by the triggering action of taurine or epinephrine. 
Earlier it has been shown that the activity of 
adenyl cyclase of H. cuJhertsoni remains xmchanged 


Table I 

cAMP phosphodiesterase activity in cells and medium 


Encystment medium 

Time Control -- 

of medium Taurine Epinephrine 

exposure medium medium 

(hr.) - 



C 

M 

C 

M 

C 

M 

0 

262 

Enzyme units* 
0 262 

0 

262 

0 

1 

240 

19 

217 

15 

-7 29 

15 

2 

217 

30 

172 

26 

Tb.i 

30 

3 

157 

30 

131 

23 

lOi 

23 

4 

135 

34 

101 

19 

75 

_!3 

5 

127 

30 

90 

23 

68 

19 

6 

124 

24 

75 

15 

56 

15 

Assay mixtures 

in a 

final volume of 0 

•8 ml 

con- 


tained 0-36 At mole cyclic AMP, 36 At moles acetate 
buffer, pH 5*6, 1*8 At moles MgSO^ and enzyme. 
After 60 min. incubation at 37® C the contents 
were held at the temperature of boiling water for 
2 min. and cooled. The pH of reaction mixture 
was adjusted to 7-5 with 0-1 N NaOH and 0*1 ml 
of a solution of cobra venom (Naja naja; from 
Haffkine Institute, Bombay) (1 mg/ml of Tris 
HCl buffer, pH 7-5) was added and incubated: 
for 30 min, and the reaction stopped by the addition, 
of 0*1 ml 55% w/v trichloroacetic acid, centrifuged 
and supernatant used for Pi estimation. 

Values are enzyme units in 1 x 10'^ cells 
(1 unit = amount of enzyme that cleaves 1 n mol© 
of cyclic AMP in 60 min). 

C = cells ; M. medium ; Control cells in 86 mM 
NaCl. Encystment medium = cells in medium con¬ 
taining 15 mM taurine or 0*5 mM epinephrine, 
20 mM MgCU and 86 mM NaCl. 

Aliquots of cells (2 x 10'^) were taken at indi¬ 
cated intervals, separated from medium and both 
ceUs and medium used in assay of enzyme 
activity. 

during six hours of starvation whereas it is 
stimulated 2—3 fold in the same cells undergoing 
differentiation!. Thus the stimulatfed adenylate 
cyclase and the fast decaying cAMP phosphodiesterase 
together appear to be responsible for the build-up 
of a relatively high intracellular level of CAMP in 
the differentiating amoeba as compared to merely 
starving amoeba. 

The authors are grateful to Dr. C. R. Krishna 
Murti for his interest in this work. 

Division of Biochemistry, D. C. Kaushal. 

Central Drug Research A. K. Verma/‘‘ 

Institute, M. K. Raizada.=‘==’= 

Lucknow 226 001, June 17, 1975. 


" Present Address : Department of Microbiology, 
University of Alabama in Birmingham, The Medical 
Centre. Birmingham, Alabama 35294, U.S.A. 

❖ ❖ Present Address: Lady Davis Institute for 
Medical Research of Jewish General Hospital, 3755 
Chemin Cote St., Catherine Road, Montreal, Quebec 
H3T IE2, Canada. 
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FOSSIL VERTEBRATES FROM MARUVATTOOR 
(TIRUCHCHIRAPPALLI DISTRICT, 
TAMIL NADU) 

IL Notes on the Equine and Bovine Teeth 

The present note deals with two fossil teeth belong¬ 
ing to the genera Equus Linnaeus and Bos Linnaeus; 
collected by Dr. K. V. Lakshminarayana, in 1971 
from the alluvial beds on the bank of Marudiyar 
River near Maruvattoor Tiruchchirappalli District, 
Tamil Nadu. 

These mammalian remains might have been 
drifted by the nullahs flowing over some adjoining 
Late Pleistocene deposits on the Cretaceous rocks 
(vide Mamgain and Sastry, 1967). A brief 
description of the fossil teeth are given below, 

Equus sp. 

(Plate 1, Fig. A) 



A B 

Plate I. Fig. A. Equus sp. [Lower right 3rd 
premolar]. Fig. B. Bos sp. [Upper left 2nd molar}. 

Material 

Lower right 3rd premolar (Reg. No. V.P. 3). 


Description 

Angle between metaconid and metastylid V-shaped, 
protoconid and hypoconid rather straight ; para- 
stylid not reaching metaconid ; length of the crown 
25*5 mm; total height 42 mm; maximum breadth 
of the crown 14*5 mm. 

Remarks 

I'he structure of the tooth resembles largely that 
of Equus namadicus Falc, and Caut., but nothing 
definite can be said about its specific status due to 
the absence of upper tooth and other supporting 
data. However, Rao and Seshachar (1927) and 
Rao (1927) have also reported fossil equine tooth, 
from Ariyalur, Tamil Nadu. 

Bos. sp. 

(Plate 1, Fig. B) 

Material 

Upper left second molar (Reg. No. V.P. 4). 
Description 

Hypsodont ; erupting tooth having basal pillar,, 
tip of the basal pillar 12 mm below the tip of the 
crown; length of crown 33 mm ; height of tooth 
64mm; maximum breadth of the crown 17*2 mm. 
Remarks 

Mamgain and Sastry (1967) reported the 
occurrence of Bos sp. from Ariyalur, based on 
lower jaw and limb bones. The present is, there¬ 
fore, the first record of an upper tooth, hence 
interesting. 

The author is thankful to Drs. S. Khera, S. K. 
Bhattacharyya, and K. V. Lakshminarayana, of 
Zoological Survey of India, for providing facilities 
and guidance and Shri A. K. Dutta, Palaeontology 
Division, Geological Survey of India, for suggest- 
tions. 

Zoological Survey of India, K. D. Saha. 

8, Lindsay Street, 

Calcutta 700 016, September 23, 1974. 
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A NOTE ON THE SMALLER FORAMINIFERA 
FROM THE BARIPADA BEDS, MAYURBHANJ 
DISTRICT, ORISSA 

The present note deals with the foraminifera 
obtained from the Baripada Beds exposed on the 
eastern bank of the Burhabalang river. The Writers 
collected the samples from the Baripada Beds 
during 1970 and observed the following strati¬ 
graphic sequence of the rocks : 


00 
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Lithounits 

Age 

Thickness in metres 

‘ ^ 


Laterite \ 

Conglomerate j 

Post-Miocene 

4* 

1 * 

S. 

No. ■ 


^ Greenish grey shales 

Middle Early Miocene 
—? Late Miocene 

6 

1 . 

Baripada i 
Beds j 

1 

1 Arenaceous yellowish white fossiliferous 
limestoae co..twining megafossils— 
Ostrea sp., etc. 

Early Miocene 

1*2 

2 . 


^ Greenish white shales 

Early Miocene 

Not determined 

3. 


The greenish grey shales have yielded a rich 
assemblage of species of many smaller foraminifera. 
The most important among them are : Ammonia 
beccari Kaeboeensis (Le Roy), Cribroelphidium 
subincertum (Asano), Tiirborotalia obesa (Bolli), 
Turborotalia continuosa (Blow), Florilius communis 
(d’Orbigny), Buliminella brevior Cushman, BuUmi- 
nella hanzawai Asano, Buliminella aff. B. loiigica- 
merata Bandy, Brizalina singhi n. sp., Valviilineria 
sastrii n. sp., Cribrononion dattai n. sp., Lagena 
amphora, and Cibicides tewari n. sp. Other forms 
identified upto generic level are Triloculina, 
Uvigerlna, Lagena etc. Ammonia beccari Koeboe- 
ensis (Le Roy) occurs in abundance in the 
arenaceous yellowish white fossiliferous limestone. 

Blow! recorded the range of Turborotalia obesa 
from within the Zone N 2 to Zone N 23 (Late 
Oligocene to Pleisto-Holocene). It is, therefore, a 
long ranging form. Turborotalia continuoiisa, on the 
other hand, is restricted within the Miocene. Blow^ 
considers its range from withm Zone to Zone 
(middle part of Eaiiy Miocene to Late 
Miocene). In view of this, the greenish grey 
shales may be referred to the middle Early Miocene 
to Late Miocene, with the conformably underlying 
limestone and greenish white shales lying very 
likely at the base of the Early Miocene. 

The valuable suggestions of Prof. S. N. Singh 
and Prof* Don L. Eicher, Department of Geological 
Sciences, Colorado University, are gratefully 
acknowledged. One of the writers (A. K. I.) is 
thankful to the Ministry of Education, Government of 
Uttar Pradesh, for financial assistance in the year 
1970. 

Department of Geology, ■ Pratap Singh. 

University of Lucknow, • A. K. Jauhari. 
Lucknow, June 21, 1975. K. P. Vimal. 

Present Address : I.P.E., ONGC., Kaulagarh 
Road, Dehra Dun. 

1. Blow, W. H., Proc. First Int. Conf. Plankt. 
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THE MORPHOLOGY OF MONOCERCOMO- 
NOIDES CHAKRAVARTU N. SP. (PROTOZOA; 

MAS riGOPHORA) FROM THE GUT OF THE 
INSECT POLYPHAGA IND 1C A 

During the course of a survey of the intestinal 
fiagellates of arthropods of Maharashtra, an interest¬ 
ing flagellate was found in the middle and hind gut 
of the insect Polyphaga indica. The organism, 
belonging to the genus Monocercomonoides Travis 
(1932)J, was relatively rare in its occurrence and 
was found in only a few of the 249 hosts examined. 

In the stained preparations, the parasite appears 
somewhat spherical (Figs. 2, 7, 8 ); pyriformi 
(F g. 1 ) or irregu'ar (Figs. 3, 5) in outline. The 
blepharoplastic complex situated at the anterior 
end of the body comprises of three granules 
(Figs. 4, 7, 8 ). One of these gives origin to the 
fun's, while the second one is the point of originj 
of two anterior flagella and the third one gives rise 
to one anterior flagellum, the trailing flagellum and 
the axostyle (Figs. 4, 7, 8 ). 

The three anterior flagella are unequal, measuring 
4*6—11 *8 Mm, 6*7—12 *8 Mm and 7-2—14-9 Mm with 
averages of 7*4 Mm, 8*8 Mm and 9-8 Mm respectively. 
The trailing flagellum is about twicq the length of 
the body and measures 9- 8 - 21-6 Mm (average 
14*5 Mm). In many cases one of the flagella is; 
thicker than the others (Figs. 3, 4, 6 ). Some of 
the flagella terminate in distinct acronemes (Figs. 5, 
8 ). The funis is short and filamentous (Figs. 4, 7, 8 ) 
and measures 2 *6-4 *6 yam, with the average of 
3 • 6 Mm. 

The axostyle is extremely delicate and could be 
observed only in a few well stained organisms 
(Figs. 1, 2, 5). It extends upto the posterior end 
of the body (Fig. 1) or projects out slightly 
(Figs, 2, 5). The posterior half of the axostyle is 
slightly thicker than the anterior half (Fig. 5). 
The posterior tip is enlarged into a fine spear- 
shaped structure, tapering to a point (Figs. 2, 5). 
The nucleus lies behind the blepharop'astic com¬ 
plex and is variable in shape and size. It is 


4. 


5. 


6 . 

7. 




4 


Fig; 
Fig. 1 
Fig. 
Figs, 
others 
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Table I 

Showing a 'comparison of the various species of the genus Monocercomonoides from insects 


S. 

No. - 

Species 

Body dimensions 
(in pm) 

Blepharo- 

plasts 

Funis 

Axostyle 

1. 

Monocercomonoides 

melyolonthae 

Grassi, 1879 

6-2-12-5 

X 4-3-10-0 
(100X7-5) 

2 

Absent 

Slender, upto posterior end 

2. 

M. orthopterorim 

Parisi, 1910 

3*7- 7*0 

X 2*1- 3-8 
( 6-2X3-1) 

2 

Absent 

Very fine, sometimes not 
recognisable 

3, 

M. garnhami 

Bhaskar Rao, 

1962 

5-0-12-5 

X 4-5-14-5 
( 9-1X8-3) 

2 

Long 
(7-5 pm) 

Thin proximally, thick dis- 
tally; limited to body wall 

4. 

M. ciuadrii 

Bhaskar Rao, 

1969 

4-5-16-5 

X 4-5-17-5 
(lMxlO-9) 

2 

Absent 

Thick in middle, fine poste- 
eriorly 

5. 

M. ganapatii 

Bhaskar Rao, 

1969 

6 0- 9*0 

X 4*5- 8-5 
( 7-4X6-6) 

2 

Short 

filamentous 
(3*08 pm) 

Longer than body; uniform 
in thickness; posterior tip 
knob-like 

6. 

M. krishnamurthii 
Sultar^a 
(In press) 

5-7- 9-8 

X 3-6- 7*2 
( 7-4X5-2) 

2 

Absent 

Filamentous; surrounded 
by typical peri-axostylar 
vacuole near posterior 
end 

7. 

M. chakravartii 
n. sp. 

5*7- 9*8 

X 5*7-13-4 
( 7-4X7-2) 

3 

Short 

filamentous 
(3*6 pm) 

Delicate; posterior tip typi¬ 
cally spear-like 



broader than Jong and measures 2-1 x 2*6 pm. 
on the average, though it appears spherical in a 
few individuals (Fig. 2). The cytoplasm stains 
homogeneously and has deeply staining granules and 
bacteria. The periplast is thin. The dimensions 
of the body of the organism are 5-7—9-8 X 5-7~ 
13-4/im (average 7-4 x 7-2 pm). 

Six species of this genus are so far described 
from insect hosts. These are M. melolonthae 
Orassi (1879)-; M. orthopteroriim Parisi (1910)^; 
M. garnhami Bhaskar Rao (1969)^ ; M. qadrii 
Bhaskar Rao (1969)4; M. ganapatii Bhaskar Rao. 
(1969)4 (also redescribed by Sultana—^In press)5 
and M. krishnamurthii Sultana (In press)6. The 
species described above shows distinct differences 
from all these species, as shown in Table I. 
Particularly characteristic of this organism are the 
presence of three granules in the blepharoplastio 
complex, the presence of a spear-like tip of the 
axostyle and one flagellum thicker than the rest. 
In view of these, it is considered new to science 
and designated Monocercomonoides chakravartii 
n. p., after Dr. M. M. Chakravarti, Retired 
Professor of Zoology, Calcutta University, Culcutta, 
India. 


Figs. 1-8. Monocercomonoides chakravartii n* sp. 
Fig. 1. Showing axostyle up to posterior end. 
Fig. 2. Showing spear-like axostylar tip. 
Figs. 3, 4, 6. Sowing one flagellum thicker than 
others. Fig. 5. Showing acronematic flageflla and 
axostylar structure. Fig. 7. Showing blepharo- 


plasts, origin of flagella and funis. Fig. 8. Showing 
general structure. 

(All figures from smears exposed to osmtc 
vapours, fixed in methanol and stained with 
Giemsa’s stain^—drawn at 2,000 x)- 
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The authors are grateful to Dr. R. Naga^ The specimen (Fig. 1) is almost completely 
bhushanam, for providing laboratory and library fossilized. The mandible is much broader than that 
facilities. of any ^living bovines. It is 40 mm. thick. The teeth 

Department of Zoology, R. Krishnamurthy. hypsodont. The external lobes of the molar 

Marathwada University, Tayyaba Sultana. prominent and the ribs of the posterior lobes 

Aurangabad 431 002, India, May 17, 1975. B.lmost as strong as those of the anterior lobes 

_ The crescentic Islands are not wide. The teeth 

1. Travis, B. V., Iowa State Coll. J. Sci., 1932, possess comparatively less cement than in species 

5, 223. of Bubal us. 

2. Grassi, B., Gaz Med. Ital. Lombardi.y 1879. 

39, 445. 

3. Parisi, B., Arch. Protistenk., 1910, 19, 232. 

4. Bhaskar Rac, T., Proc. Ind. Acad. Sci.y 1969, 

70, 208. 

5. Sultana, T., Marathwada Univ. J. Sci.y (In 

Press). 

6. —, Ibid., (In Press), 


ON THE OCCURRENCE OF BOS NOMADICUS 
FALCONER, FROM THE PREHISTORIC SITE 
OF SUSUNIA, DISTRICT BANKURA, 
WEST BENGAL 

The Geological Survey of India in collaboration 
with the Archaeology Department of the Govern¬ 
ment of West Bengal, undertook a programme 
(1969) of exploration and excavation of prehistoric 
sites in the State, as a result of which Susunia and 
Beharinath in the North Western Bankura District 
yielded interesting prehistoric animal • remains. 
These include a mandible of a bovine mammal 
identified as Bos namadicus, which forms the subject 
of the present paper. 


Table I 


Comparative measurements in millimetres of teeth of Bos namadicus Falconer from Susunia and 

species from other localities 



Length of 
the crown of 
lower 

3rd molar 

Width of 
the crown cf 
lower 

3rd molar 

Length of 
the crown of 
lower 

2.nd molar 

Width of 
the crown of 
lower 

2nd molar 

Length of 
the crown of 
lower 

1st molar 

Width of 
the crown of 
lower 

1st molar 

Specimen from Susunia. 
(left mandible) 

46-3 

16-2 

350 

15-7 

31-6 

15-5 

Bos namadicus from 
Narbada alluvium 

Regd. No. F-62 
(mandible) 

46-1 

, 16-8 

300 

16-5 

25-8 

16-0 

Bos namadicus from 
Kathiawar 

Regd: No. F-68 
(3rd lower molar) 

46-0 

17-5 





Bos namadicus from 
Narbada alluvium 
Regd, No. F-66 
(left mandible) 

42-5A 

16-0 

30-0 

16-0 



Bos nantadicus 
. Type No. 18043 
sp. No. K49/905 
(mandible) 

40-1 

15-0 

33-2 

17-2 

30-0 

15'3 



Fig. 1. Left ramus of mandible with 1st, 2nd 
and 3rd, molar teeth. 


Comparative measurements of teeth of Bos 
namadicus from Susunia and of specimens from' 
other locatities pi^resent in the G.S.I. Gallery, Indian 
Museum, are given in Table I. 
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Discussion 

The above measurements show that the 3rd molar 
teeth in our material have fuld resemblance, in length 
and width of the crown, with those in authentically 
identified specimens of Bos namadicus Falconer from 
Narbada alluvium and Kathiawar, The 2nd and 1st 
molar are nearly similar except that they are some¬ 
what larger in our material. 

It is certain that the piece of mandible with the 
molar teeth from Susiinia is similar to those described 
for the fossil species Bos namadicus Falconer. 

The fossil Bos namadicus has been reported from 
India (Pilgrim, 1939) as early as middle Pleistocene 
from Narbada alluvium, old alluvium of Penganga 
and Jamuna River and Billa Surgam cave of Kurnool. 
The age of the mandible from Susunia discussed 
here is estimated to be about 20,000 years old. 
It, therefore, would be the youngest among fossil 
specimens of this species earlier recorded from other 
areas in India and incidentally constitutes the first 
record of this species from Bengal in eastern India. 
Judging from the fact that one of us (S. Banerjee) 
has obtained some' teeth of this species from, 
Mochpal, Barasat, 24-Parganas District; about 
30 Km. east of Calcutta along with partially petrified, 
bones of Bubalus paJaelndlcus Falconer and some 
early pottery wares, a prehistoric sites ascribed to- 
the Mauryan tradition period (c 2000 years) indicate 
that this species survived recently in the eastern 
India and it seems to have had a fairly wide 
distribution in the late tertiaries in the Indian 
peninsula. 

Against this context we may have to revise our 
ideas about the identity of the voluminous bovine 
remains excavated from the prehistoric sites of the 
so ■ called Indus Valley Civilisation at Harappa, 
Mohenjodaro, and other areas in India. 

We are thankful to the Director, Zoological 
Survey of India, for the facilities and to Dr. P. C. 
Das Gupta, Director of Archaeology, Government 
of West Bengal, for the material of study. We are 
grateful to Shri M. V. A. Sastry, Director, Palaeonto¬ 
logy Division, for the fossil' collections and thanks 
are also due to Dr. K. K. Tiwari and Dr. B , Biswas, 
for critically going through the manuscript. 

Zoological Survey of India, S. Banerjee. 

8, Lindsay Street, U. Saha, 

Calcutta 700 016, June 9, 1975. 


1. Pilgrim, G. E., “The Fossil Bovidae of India/’ 
Pcilaeont. Indica (N.S,), 1939, 26 (1), 318, 


ARTERIOSCLEROSIS ASSOCIATED WITH 
pulmonary OSSIFICATION IN ALPINE 
GOATS 

The association of arteriosclerosis with pulmonary 
ossification is of rare occurrence in goats. How¬ 
ever, this association in sheep was observed long 
ago in Argentina** and recently in Punjab in large 
number of Corriedale sheep^. In India a number 
of cardiovascular investigations have been carried 
out“’5’^‘, but none of these indicated any such 
association suggesting the rarity of this combina¬ 
tion in goats. The present communication deals 
with the study of 94 Alpine goat carcases subjected to 
necropsy and foi'lowed by routine histopathology. 
For detection of calcium salts von Kossa technique 
was employed. 

At necropsy, unusual prominence of arota was 
observed in 5 cases. The vessel was hard to cut 
and on opening mineralized plaques were seen 
scattered over the entire intimal surface of the organ 
(Fig. 1), however, the extent of mineralization 



Fig. 1. Gross specimen of aorta showing minera¬ 
lized plaques over the entire intimal surface. 


varied with the individual cases. In advanced cases 
the plaque formation resulted in appreciable 
narrowing of the lumen. Focal whitish spongy 
areas in the lungs produced grating sound while 
cutting, owing to mineral deposition in this organ, 
too. The microscopic examination of aorta revealed* 
focal or diffuse basophilic granular deposits in the 
tunica media. In extensively calcified regions the 
presence of osteoid tissue (Fig. 2), alongwith 
degenerative changes in the adjacent tissues were* 
noticed. The myocardial muscles also suffered 
degenerative changes leading to- necrosis. In two 
cases laying down of mineral salts accompanied with 
fibrous tissue proliferation in luiigs resulted in 
marked thickening of interalveolar septa. Meta- 
plastic leading to well marked areas of ossification 
characterized by the formation of osteoid ceU$ in 
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the severely calcified regions of lungs were also- 
noticed (Fig. 3). Calcification also affected the 
tunica media of some renal arteries. The calcified 
foci developed blackish coloration on von Kossa’s 
staining. 



Fig. 2. Section of aorta showing severe calcifica¬ 
tion with few osteoid cells (arrow) in the tunica 
media. H.E. X 75. 



Fig. 3. Section of lung showing calcification and 
ossification (arrows) replacing considerable portion 
of pulmonary tissue. H.E, X 75. 

In goats, the cases of arteriosclerosis® as well 
as pulmonary ossification^ in isolation are on record 
but the information about the association of both 
the conditions in goats as observed during the 
present study is lacking in the available literature. 
In India it seems to be the first report of its kind- 
affecting goats, however arteriosclerosis in sheep' 
accompanied with metaplastic changes leading to 
ossification in lungs and some other organs has 
recently been recorded in Punjab^. The estiology 
of this condition is still obscure but mineral 
imbalance seems to be the likely-possibi'lity. 

Department of Veterinary R. S. Chawla. 

Pathology, D. S. Hothi. 

College of Veterinary Science, M. S. Kwatra. 

Punjab Agricultural University, 

Ludhiana, Punjab, June 19, 1975. 
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STUDIES ON SALIVARY ENZYMES OF 
RAGMUS IMPORTUNITAS DISTANT 
(HEMIPTERA: MIRID AE) 

Insects deposit salivary secretion in or on plants when 
feeding which significantly influence the physiology 
of the surviving tissues. Some of the secretions 
result in phytotoxemia including galls in plants. 
Previous reviews on salivary secretions, particularly 
that of Hemiptera, were those of Carter^ and 
Miles2. The mirid, Ragmus importunitas Distant 
causes serious damage to sunnhemp {Crotalaria 
juncea L.) resulting in chlorotic leaves, cessation 
of growth and considerable loss of seeds^. There¬ 
fore attempts have been made to identify the 
enzymes present in the salivary glands of 
R. importunitas so as to understand the physiology 
of feeding and the results are presented below. 

The salivary glands were dissected from freshly 
collected adults and nymphs of R. importunitas and 
the salivaiy extract was prepared, as per the 
method of Hori^, by homogenizing the contents in 
distilled water and centrifuging at 26,000 g for 
5 minutes. The clear supernatant was used as 
the enzyme preparation. One ml of the solution 
contained extract from 5 to 10 pairs of salivary 
glands. The enzymes in the salivary glands were 
detected as per the methods described for each, 
viz., pectic enzymes^, macerating enzymes®, cellulase*^, 
amylase and protease®, other carbohydrases^, lipase^® 
and polyphenol oxidaseti. 

The salivary glands of R. importunitas were found 
to contain pectic enzymes, macerating enzyme (s), 
cellulase, amylase, protease and polyphenol oxidase. 
The pectic enzymes were identified only in the 
posterior lobe of the principal gland. The enzyme 
activity was persistent even upto 10 days after 
dissection. Macerating enzyme capable of digesting 
potato tissue was evident in the salivary apparatus. 
Complete maceration of potato disc of 10 mm 
diameter and 30/^ thick occurred in 5 hr per ml 
of the enzyme solution containing 10 pairs of salivary 
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glands. The presence of cellulase (Cx) is recorded 
for the first time in the salivary apparatus of 
Miridae though this has previously been reported in 
the salivary glands of aphidsi^. Mean relative 
activities (RA) of 70, 45 and 38 were observed in 
the case of the salivary glands (10 pairs/ml) of 
females, males and fifth instar nymphs respectively. 
The salivary glands of R. importunltas were found 
to contain the enzyme amylase as revealed by the 
clear spots on the starch-agar coated slide following 
staining with dilute iodine. Only the posterior lobe 
of the principal gland showed amylase activity. The 
activity of other carbohydrases, viz., maltase, 

invertase, glucosidase and galactosidase was not 
noticeable in the salivary glands. Proteolytic 
enzyme activity was evident only in the posterior 
lobe of the principal gland. Polyphenol oxidase 

activity was detected only in the accessory glands. 
No lipase activity could be detected in the salivary 
glands. ' , 'I 

The activity of the salivary enzymes found in 
R. importunitas in comparison with the reported 
levels of other mirid bugs is given in Table I. 

Table I 

Salivary enzymes activity of R, importunitas in 
comparison with other mirid bugs 

Lygus hesperus L. disponsi 
Enzymes R. impor- Knigh. Linnavuori 
tunitas (Strong and (HorP> 
Kruitwagen^) 


Endo PG 
Macerating 
enzyme 

350 RA 

5 hr 

800 RA 
48*4%^ 
digestion 
in 6 hr 


Cellulase 

70 RA 

... 

.. 

Amylase 

530 pg 
glucose/ 
ml/24 hr; 
at pH 7*0 

* * 

1*75 mg 
glucose/ 
ml/24 hr 
at pH 7*0 

Protease 

280 pg 

tyrosine/ 
ml/24 hr 
at pH 7*0 

• • 

210 pg 

tyrosine/ 
ml/24 hr 
at pH 7 *0 


RA = 1000 X reciprocal of the time in min necessary for 
50% reduction in viscosity of the substrate. 

Endo PG = NaPP substrate at pH 5. 

Cellulase = Carboxy methyl cellulose at pH 5. 

Macerating enzyme=Time taken in min to macerate 
potato discs of 10 mm dia and 30p thick. 

The presence of pectolytic, macerating and 
cellulolytic enzymes in the salivary glands of 
R. importunitas is interesting and assumes much- 
significance. Both the pectic and cellulolytic 
enzymes are considered to be the most important 


biochemical offensive weapons in the host cell-wall 

degradationi4’i». 

The presence of these enzymes in the salivary 
apparatus of R. importunitas may be responsible for 
the maceration and dissolution of plant cells 
facilitating penetration of the tissues by the stylets 
and for removal of the cell contents. The amylase 
and protease in the salivary glands may take part 
in the external digestion and supply of nutrients tO' 
the insect. The presence of polyphenol oxidase in 
the accessory glands of the salivary apparatus is 
important since this may be ejected by the insect at 
times during feeding and is considered by Miles^^^ 
as a counter to overcome the host plant’s defensive 
mechanism by speeding up the process of oxidation 
of phenolics to non-toxic end products. Hence the 
presence of these enzymes in the salivary apparatus 
may particularly be responsible for the severe phyto- 
toxemic effects for which this group of insects are 
so notorious. 

This work forms part of the Ph.D. thesis and the 
author wishes his sincere thanks to Dr. T. R. 
Subramaniam, Head, Department of Entomology, 
Tamil Nadu Agricultural University, Coimbatore, 
for his guidance. 

Department of Entomology, ' M. Gopalan. 
Agricultural College and 

Research Institute, 

Madurai, Oc/oher 28, 1975. 
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MANSAUIELLA LACUSTRIS, gen. ET SP. NOV., 
A NEW FRESHWATER MEDUSA FROM 
JAMMU, INDIA 

The reportsi"^ on the occurrence of freshwater 
medusae refer to the collections made from rivers 
and lakes from south of Vindhyas. A solitary 
report'^ of the occurrence of medusae (Moerisia 
gangetica) from Gangetic water system, thus 
appeared highly significant. The freshwater habit 
of this species was controverted and the form was 
believed to be an “estuarine species with all its 
nearest relatives either lacustrine, marine or 
pelagic^”. 

The present form, named here Mansariella 
lacustris gen. et sp. nov., was found to occur in 
large numbers during September and October in 
Mansar Lake, Jammu, India. It is a subtropical, 
isolated freshwater lake with apparently no escapes. 
Seemingly it is a spring-fed lake aided further by 
monsoons and local precipitation. In situation, it 
is sub“Shivalik at a height of 700 m above sea 
level, with a near oval to circular contour, reaching 
a diameter of around 400 m in its most swollen 
condition. The different physico-chemical analyses 
‘Of the water are being carried out. 

The medusae (Fig. 1) are umbrella-shaped, each 
attaining a maximum diameter of 15 mm at its 
sub-umbrella margin. The margin is beset with 
highly extensile tentacles (reaching over 20 mm in 
maximum stretched condition), numbering nearly 
160 in total (around 40 in each quadrant). The 
tentacles are arranged in a single row and do not 
show any terminal sucker or an adhesive pad. . In 
the living condition the bases of tentacles are 
swollen, with each swelling containing a statocyst. 
The mouth is circular 5 mm dia, when open 
Manubrium is short and opens into a circular 
gastric cavity from where, emerge 4 radial canals 
at right angles to one another. No gonads, how¬ 
ever, were seen in any specimen examined. Young 
medusoid forms appeared to bud off (Figs. 2 and 
3) from the gastric region of the bigger forms. 
Each young medusa bears a circlet of 16 closely set 
tentacular buds all along the rim of the umbrella. 
But for size, number and simplicity in its tentacles, 
each young medusa shows all identifiable structures 
of the adult. 

The Indian peninsular forms (Limnocnida. 
Limnocodium and Microhydra) differ markedly 
from the present form in the number and arrange¬ 
ment of the tentacles and the comparatively higher 
mouth-umbrellar diameter ratios. Even the gangetic 
form, M. gangetlca, which Jones^‘ seems to have 
overlooked, stands no comparison with the present 


forin, in the number of tentacles, the shape of the 
umbrella or any other physical parameter. 



Figs. 1~3. Fig. 1. Entire medusa as seen ventrally 
(20 X). Fig, 2. A young medusa (arrow) budding 
from mother. The mouth aperture is fully open to 
show oval outline (40 x)- Fig. 3. The young 
medusa in relation to the radial canal (arrow) of the 
mother (200 x). 

Nevertheless, the reports of the occurrence of 
Craspedacusta in very unpredictable manner, in water 
bodies of varying nature, all over the world-''*., 
appears interesting and significant. But a com¬ 
parison of M. lacustris with Craspedacusta sowerbeyi 
from India reveals differences in features such as 
(0 rmbrellar depth, (ii) oral aperture, (Hi) 
tentacular number, (iv) tentacular length and (v) 
the mode of asexual reproduction. 
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The present form is, therefore, morphologically 
distinct from all other known freshwater medusae, 
^The differences, being taxonomically significant, 
warrant a separate generic and specific treatment 
for the form described. It is, thus, proposed to be 
named as Mansariella lacustris (the generic name 
after the name of the lake from where it was 
discovered and the specific name after the nature 
of the freshwater of the lake). How these forms 
came to inhabit such isolated waters as Mansar lake 
in Jammu, may remain a matter of speculation. 

Holotype deposited in the museum. Department 
of Biosciences, University of Janamu. 

Department of Biosciences, Y. R. Malhotra. 

University of Jammu, P. L. Duda. 

Jammu 180 001 (J & K), M. K. Jyoti. 
December 23, 1974. 
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TWO NEW RECORDS OF COELOMYCETOUS 
FUNGI FROM INDIA 

During her mycological survey around Poona, the 
writer collected two coelomycetous fungi one of 
which was found to be a new species and the other 
a new generic record to Indian Fungi, detailed 
descriptions of which are presented below. 

1. Amerosporium Speg. 

A non-ostiolate pycnidial fungus with dark setae, 
and producing one celled, hyaline conidia on 
phial ophores was collected on roots of Ficus 
benghalensis and was identified as belonging to 
form-genus Amerosporium (Sphaeropsidales). Two 
species of this genus have been so far reported 
from India, one by Gupta (1967) 2 iS A. applanatum 
Berg, et Curt, isolated from rhizosphere of Withania 
somnifera Linn, and the other by Wehmeyer (1964) 
as A. virida Wehm. growing on Duthiea bromodes 
Hack. Comparison of the writer’s collection with 
these two Indian collections and the type species 
{viz., A. polynematoides Speg.) proved it to be new 
to science and hence is described here as A. indicum 
sp. nov. with Latin diagnosis. 

Amerosporium indicum sp. nov. (Fig. 1). 

Pycnidia nigra, non-ostiolata, errumpentia vel 
superficialia, setosa, 240-320 X 180—240 Setae 
nigrae vel fuse brunneae, ad npicem pallescens. Parce 


septatae 200-300 x 4-6 [ jl . Conidiophora hyalina, 
phialophora.- Conidia phialospora, unicellularia, 
hyalina, massa conidiarum fuse virido-olivacea; 
conidia elliptica ad basim truncata, ad apicem acuta, 
non-guttulata, 8-12 x 3-4 /j.. 



Fig. 1. Amerosporium indicum sp. nov. A, 
Pycnidium ; B, Setae ; C. Conidiophores ; D, Conidia. 

Habit : On exposed roots of Ficus benghalensis 
collected at Jejuri (Dist. Poona) dt. 30-3-1975 by 
Mrs. Alaka Pande, deposited at Ajekar Mycological 
Herbarium of M.A.C.S. under AMH No. 2548. 

Remarks : The fungus was isolated in pure culture 
and produced pinkish, slow-growing colonies on Mv, 
Agar with numerous hard, b'ack pycnidia con¬ 
centrated towards the center. The pycnidia and 
conidia were found to have the same dimensions as 
on natural host. 

2. Discula Sacc. 

A leaf spotting acervulate fungus was collected on 
leaves of OJax wightiana during late winter, which at 
first sight appeared to be a species of Gloeosporium. 
Literature review revealed that such fungi with intra- 
or ■ sub-epidermal acervuli, having phialophores 
producing one ceked, oval to elliptical hyaline 
phialospores were placed by Arx (1970) and 
Morgan-Jones et al. (1972) Saccardefs genus Discula. 
Comparison with the type species revealed that the 
present collection agreed with the description of 
the type species and hence is identified as Discula 
platani ■ (FQck.) Sacc. Since this is a new generic 
record to India, a brief description is provided. 

Discula platani (Peck.) Sacc. 

Infection spots foliicular, necrotic ; upto 2 cm in 
diam. Acervuli intra-epidermal or sub-epidermal, 
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arranged in concentric incomplete rings on the 
spots; 160-200 x 48—60/^. Basal stroma sub- 
hyaf.ine, giving rise to conidiophores. Conidio- 
phores phial idic, in basal palisade, simple or 
branched, hyaline ; conidiophores may show one 
or two annellations. Conidia phialosporous, ellipti¬ 
cal guttulate, 12-15 x 4*5-6 a. 

Habit : On living leaves of Olax wightiana Wall, 
collected at Karnaia Fort (elevation 1,600 ft. above 
m.s.l.) (Dist. Kolaba) dt. 26-2-1975. Leg. 
Mrs. Alaka Pande, deposited in Ajrekar Mycological 
Herbarium at M.A.C.S*. under AMH No. 2459. 

The writer is thankful to Prof. M. N. Kamat, for 
guidance and to the Director, M.A.C.S., for facilities. 
M.A.C.S. Research Institute, Mrs. Alaka Pande. 
Law College Road, 

Poona 411004, May 26, 1975. 


1. Arx, J. A. von;, “A revision of the fungi 

classified as Gloeosporium,’' Bibliotheca 
Mycologica, 1970, Band 24, 203 (English 

Translation). 

2. Gupta, P. C., Curr. Sci., 1967, 36, 415. 

3. Morgan Jones, G., Nag Raj, T. R. and Bryce 

Kendrick, leones generum Coelomycetum — V. 
Univ. Waterloo Biol. Ser., 1972, p. 52. 

4. Wehmeyer, L. E., Mycologia, 1964, 56, 29. 


PENICILLIUM BREVISSIMUM SPEC. NOV. 1 
FROM INDIAN SOILS 

The paper reports a new species of PenicilUum, 
P. brevissmmm o|f Pemcillium decumbens se^riesi 
Raper and Thom-. It is characterized by the 
production of green, strongly funiculose colonies 
bearing somewhat short conidiophores with 
loosely arranged sterigmata which are fewer per 
verticil. All colours mentioned in this paper are 
from the Horticultural Colour Chart of the 
British' Colour Council^ Raper (personal com¬ 
munication) is of the view that “it belongs to the 
PenicilUum decumbens series but does not fit 
exactly with any of the species described in the 
manual”. 

PenicilUum bfevissimum spec. nov. (Figs. 1-4): 

Coloniae in agaro ordeaceo lente crescentes, 
“Sage Green” (000861/2) fortiter funiculosae, 
constantes texture basali tenaci coriacea, marginibus 
irregularibus praedita, alte sporulante in centro. 
Conidiophora brevissima 11-2-80*0X 3*2—5*4 m, 
parietibus levibus ornata, emergentia hyphis 
repentibus at intertextis aeries et funibus hypharum, 
desinentia in bene definitos apices vasicularis 
8 • 0-10 * 5 AC. Penicillia stricte monoverticillata. 

Sterimata 3-6 laxe disposita ad apices vesiculares 
conidiophororum 6 *9-8*4/14 x 2 *8-3 *8/4. Conidia 


insidentia columnis laxe et saepe varie flexis, 
elliptica vel cylindrica, levia, patilum crasse parietata, 
in mass a viridia 3 *0-3 * 8/4 x 1*5-3 * 0 ^ 4 . 



Co. onies on malt-extract agar slow growing attain¬ 
ing a diameter of about 2*5 cm in 12 days, “Sage 
Green”. (000861/2) consisting of a tough leathery 
basal felt, with thin irregular whitish margins, 
heavily sporulating in centre, reverse colourless to 
pale, exudates entirely lacking. Conidiophores 

X 3*2- 5 * 4 ^ 4 , smooth walled, arising 
from trailing and interlacing aerial hyphae ending 
in a more or less well defined vesicular apices 
8 * 10 - 10 - 5/4 in‘ diameter. Penicilli strictly mono- 
verticil, ate sterigmata 3—6, loosely arranged on 
vesicular apices 6 *9-8 *4/4 x 2 * 8-3 *8/4. Conidia 
borne in loose parallel columns often variously 
bent, elliptical to cylindrical, 3*0-3*8 /4 x 1-5-3-0 /c, 
smooth slightly heavy walled, green in mass. 

Colonies on Czapek-Dox agar fairly slow growing, 
tough, prominantly wrinkeld, sporulating only in 
central areas bearing very dimunitive conidial heads. 
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Isolated from riiizosphere soil of Brassica cam- 
pestris var. toria, Lucknow, India. A transfer from 
the type culture deposited in the Department of 
Bacteriology, Univershy of Wisconsin, under the 
reference, number WB 5418 and a subculture from 
this deposited in Centraalbureae Voor, Schimmel- 
cultures—Baarn (Netherland), as CSB 763-68. 

Thanks are due to Professor Kenneth, B. Raper, 
Dr. D. B. Prest and Dr. Amelia C. Stolk, for 
valuable comments. 

Department of Botany, J. N. Rai. 

Lucknow University, K. Wadhwani. 

Lucknow, July 21, 1975. 


1. Horticultural Colour Chart, Issued by the British 

colour Council in collaboration with the 
Royal Horticultural Society, Henry Stone 
and Son Ltd., Banbury, Great Britain, 1938. 

2. Raper, K. B. and Thom, C., Manual of Peni- 

cillia, The Williams and Wilkins Co., 
Baltimore, 1949. 


EFFECT OF PRETREATMENT OF SEEDS AND 
WATER STRESS ON TRANSPIRATION RATE 
IN BAJRA (PENNISETUM TYPHOIDES 
STAFF AND HUBS.) 

Transpiration rate in plants provide an index for 
drought resistance. Recently anti-transpirants like 
PMA have been employed for reducing the trans¬ 
piration in many species with satisfactory results. 
Pre-treatment of seeds with specified growth sub¬ 
stances have also been suggested, the object being 
to induce certain degree of tolerance to drought. 


In all these cases it is generally accepted that the 
chemicals enhance the water retaining capacity of 
the protoplasm. The present work was initiated 
with the object of testing the efficacy of the growth 
regulators, CCC (5 ppm), resistine (10 ppm) 
kinetin (5 ppm) and seed hardening, in inducing 
tolerance to drought in Pennisetum typhoides 
(HB 3). Water stress was created to maintain 
40, 50 and 70% water holding capacity. This was 
done using water holding capacity cups initially 
and thereafter, the respective levels were maintained 
in weight basis. Transpiration rate was measured 
by maintaining the water holding capacity of each 
pot until harvest stage. 

Genkel and Badanova^, observed that hardened 
plants showed a higher rate of transpiration while 
Milthrope-, recorded that hardening increased the 
water holding capacity of protoplasm. According 
to Nunes^, kinetin (50 ppm) had no effect on 
transpiration rates of wheat plants. Salim and 
Todd4 stated that pre-sowing seed treatment seemed 
to induce higher overall water holding capacity in 
leaves, compared to check. 

From the results (Table I) it is evident that all 
the treatments reduced, the transpiration rate in, 
the chosen species. In respect of each treatment, 
transpiration rate increased with higher water 
holding capacity, the rate of increase being 
significantly different between 40-50 and 50-r70% 
water holding capacity (WHC). From the general 
trend it seemed possible that there was scope for 
reduction in WHC to arrive at an optimum transpira¬ 
tion rate. The capacity to tolerate drought has been 


Table 1 

The effect of Pre-treatment on transpiration rate of Pennisetum typhoides 


40 percent. 50 percent. 70 per cent. 

20 40 60 80 95 20 40 60 80 95 20 40 60 

(Transpiration rate in cubic centimeters per day) 


Wafer 
holding 
capacicy 
(WHC) 
interval (days) 


80 95 


Control 

90 

100 

160 

100 

100 

100 

180 

180 

120 

100 

110 

200 

200 

200 

140 

Seed 

60 

90 

120 

90 

90 

90 

100 

100 

100 

100 

100 

140 

150 

100 

110 

hardening 

CCC 5 ppm 

40 

50 

60 

30 

40 

70 

80 

90 

60 

60 

90 

90 

100 

90 

70 

Resista.ee 

40 

40 

40 

40 

40 

60 

70 

80 

80 

60 

80 

90 

90 

90 

90 

10 ppm 

Ki:ieti i 

50 

60 

50 

40 

20 

60 

70 

70 

60 

70 

80 

80 

90 

90 

80 


5 ppm 


(i) Stages: C.D. 10-43 (P=0-005) 

(ii) WHC: C.D. 8-08 (P=0-05) 

(iii) Treatments: C.D. 8 0-76 (P=0-05)_ 

Conclusion: 1. Stages (days) 60 40 80 95 20 

2. WHC: 70%, 50%, 40%_ 

3, Treatrnents; Control, Seed hardening, CCC 5 ppm, Resistine—10 ppm, Kinetin 5 ppn^ 
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more, particufarly after 60th day in kinetin treatment. 
It was aso noted that all the treatments were 
effective in inducing tolerance to'drought. Kinetin, 
resistine and CCC were equally effective and better 
than hardening. 

Between the stages, the lowest rates of transpira¬ 
tion was in the initial stage (20 days) while the 
highest rates were on the 60th day. The results 
were indicative of the fact that the chosen pre¬ 
treatments can effectively reduce the transpiration 
rates, although the actual mechanism needs to be 
investigated. Genkel and Badanova^, recorded 
higher rate of transpiration in hardened plants. 
'Genkel'"*, attributed this situation to more intense 
transpiration and more water deficit which were 
due to more bound water and greater xeromorphic 
structure. 

Department of . Kamala Thirumalaiswamy 

Agricultural Botany, J. Sakharam Rao- 
Tamil Nadu Agricultural 

University, 

Coimbatore 641 003, July 10, 1975. 
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INSOLUBLE POLYSACCHARIDES IN 
FOENICULUM OVULES 

In the Umbelliferae, the cells of inner epidermis 
of ovular integument develop into endothelium¬ 
like cells, but the presence of a functional endo¬ 
thelium has been doubted earlieri. Hence, quali¬ 
tative histochemical studies of ovules have been 
undertaken for the in situ localization of insoluble 
poliysaccharides, proteins, nucleic acids, histones, 
etc. The present communication reports only the 
d'stribution of insoluble polysaccharides of total 
carbohydrates,..in developing ovules of fennel. 

Flower buds at different developmental stages 
were fixed in formalin-acetic-alcohol. The usual 
paraff'n method was followed for microtomy. 
Sections of thickness between 6-10 microns were 
cut. One set of slides was stained with safranin- 
fast green and the other was treated with periodic 
acid-. Sch’ff’s (PAS) reactions. Controls were run 
by (i) omitting the periodic acid treatment and_ 
(ii) by acetylation^. In Foeniculum vulgare, the 
ovules are unitegmic and tenuinucellate^. The endo¬ 
thelium differentiates at 2-nucleate stage of embryo 
saC; when its cells appear slightly radially elongated. 


However, the cytoplasm is not dense enough to 
recognise"this layer distinctly. At 4-nucleate stage, 
the. cells ^^et further elongated and persist up to 
8-nucleate stage of embryo sac. It remains uni- 
seriate ail through and starts disintegrating after 
fertilization. - Thus, the integumentary tapetum has 
a short life span. 

Total insoluble polysaccharides are uniformly 
distributed in an . .undifferentiated ovule. As the 
archesporial cell is organised in the nucellus, its 
cytoplasm develops light PAS-positive tinge. Con¬ 
currently, the PAS-positive grains start appearing 
in the integumentary initials and also at the chalazal 
end of the ovule (Fig. 1). At 2-nucleate embryo 
sac stage, polysaccharide grains are concentrated 
more at the mlcropylar end of the ovule, 3 or 4 
cell layers adjoining the endothelium, and the outer 
epidermal cells of the integument, but comparatively 
fewer in the endothelium (Fig. 2). Later, as the 
endothelia- cells elongate, their cytoplasm as well as 
walls stain equally well like the rest of the integu¬ 
mentary cells. Simultaneously, at the 4-nucleate 
stage, in the micropylar end of the integument the 
density of PAS-positive grains declines. 

The ovule, on the whole, becomes more PAS- 
positive at organised embryo sac stage. Uniform 
intense stain for polysaccharides appears in the 
cytoplasm of endothelium and adjoining 4-6 layers 
of cells, but they lack PAS-positive grains af.together. 
However, the polysaccharides accumulate in the form 
of grains in the outer peripheral cell layers of the 
integument, excepting a few cell layers on the raphe 
side which persist in the mature seed (Fig. 3). After 
fertilization the endothelial cells start breaking down 
but the zygote shows accumulation of polysaccharide 
grains. The PAS-positive grains increase remark¬ 
ably in the peripheral cell layers of integument. 
The density of these grains decreases gradually 
centripetally (Fig. 4). Concomitantly, the inner 
cell layers of integument, adjacent to embryo sac, 
become devoid of the grains but their cytoplasm 
stains dark with PAS-reaction. Thus, a clear centri¬ 
fugal gradien^ is set up in the integumentary cells, 
indicating the utilization of polysaccharides by the 
devetopi'ng endosperm. 

The integument gets depleted off of its polysaccha¬ 
rides at globular embryo stage. The cellular endo¬ 
sperm develops a high polysaccharide content 
which is concentrated more in its micropylar half. 
Some of the ceil Is of endosperm in the vicinity of 
embryoS. start breaking down, and their cytoplasm 
stains darker. This is accompanied by a gradual 
increase of polysaccharides in the globular embryo 
(Fig. 5). Subsequently, the grains in the endosperm 
cef^s disappear but the cytoplasm assumes uniformly 
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dense PAS-positive stain. Concomitantly, the material, indicating the utilization of polysaccha- 
embryo acquires high concentration of PAS-positive rides from its surrounding tissues. 



, : ' ■- '* , , 

■ Figs. 1-5. Distribution of insoluble polysaccharides in Foeniculum vulgare ovules. Fig 1. L.s 
rpil stage V 312 Fig, 2. Same, at 2-nucleate embryo sac stage, X 371. 

Wo ^ Same at orranlsed embi^t sacstage^ The PAS-positive grains are deposited at micropylar and 
Fig 3. Same at organisea em y PAS-positive grains. Note the accumulation of 

chalazal ends, X 182^ 4^ the grains com¬ 

pletely.'X 304 . Fig. 5. Same, showing the globular embryo rich in polysaccharides; the .endosperm 
Sd^S;'"'l’’emSoSc“' et, endothelium; i, integument; «, integumentary 

initials ; z, zygote.) 
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Thus, the present histochemical observations 
indicate that at least in Foenicidum vulgare, the 
endotihelium is short lived. The distribution 
pattern of insoluble polysaccharides in endothelium 
shows that it does not differ significantly from other 
adjoining integumentary tissues and on the whole 
it is probably not very active. Nevertheless, it is 
evident that the insoluble polysaccharides, initially 
deposited in the integument are used up by the 
developing embryo through the intermediate nourish¬ 
ing tissue, the endosperm. 

We are thankful to Dr. (Miss) Kanan Nanda 
and Miss V. M. Rajeswari, for helpful discussions. 
One of us (S. A.) acknowledges the financial assis¬ 
tance of the University Grants Commission. 


Savita Agarwal (nee Bishnoi). 
Shrish C. Gupta. 

Department of Botany, 

University of Delhi, 

Delhi 110007, 

November 24, 1975. 
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SHORT SCIENTIFIC NOTES 


Inheritance of Anthocyanin Pigment in Linseed {Linum 

usitatissimum L.) Seedlings 

Development of anthocyanin pigment was 
marked ‘in several varieties of linseed seedlings. 
Varieties Neelum and EC. 77918 with pink seed¬ 
lings in crosses with green seedling types, EC. 41599, 
EC. 1458 and EC. 12351 showed the monogenic 
dominance of pink pigmentation in seedlings. No 
segregation occurred when varieties within the same 
pigment groups were mated indicating the presence 
of the same gene for anthocyanin pigment. Pink 
seedling colour of Neelum—a released cultivar— 
can be used as a genetic marker in the purification 
of the variety as well as in the hybridization 
programme. These results have not been reported 
so far in linseed. 

Genetics Division, S. Chandra. 

IA.R.I., New Delhi 110 012, 

November 10, 1975. 


A New Leaf-Spot Disease of Capparis horrida L. 

During the course of an investigation on plant 
pathogenic fungi of District Jaunpur, infected leavesi 
of Capparis horrida showing the presence of blackish 
patches on their surface, were collected during 
June-July, 1974. 

Microscopic examination of the material revealed 
the presence of pycnicj which were densely scattered 
and embedded in the upper and lower surfaces of 
the leaf lamina. The pycnia were dark-brown to 
black in colour, sub-epidermal, globose to sub- 
globose 162-215^ in diameter, thick (30-60^1) 
yyalled, and composed of 5-7 layers of elongated 


polyhedral brown cells ; ostiolate, ostiole 20-40 /x 
Wide and usually 45 ^ in length ; conidiophores 
hyaline, minute, 7 •5-10-5 in length and *75-1 in. 
thickeness. Conidia very minute, densely filling the 
cavity of the pycnidium. 

The fungus has been identified as Leptodothiorella 
sp., the spermatial state of Guignardia creberrima 
Syd. by Dr. Punithalingam of C.M.I., Kew. Based 
on the perfect state the fungus may be named as 
Leptodothiorella creberrima. 

The specimen has been deposited in C.M.I., Kew, 
at No. S2 (IMI, 194875). 

The fungus is a new record for India, and Cap¬ 
paris horrida is a new host record for this fungus. 

The authors are thankful to Dr. Y. B. Singh, 
Principal, St. Andrew’s College, Gorakhpur, for 
providing the facilities for the work and 
to Dr. Punithalingam, for providing the identity of 
the fungus. Thanks are also due to Sri S. K. 
Prabhuji, of our Department, for his kind help. 
Department of Botany, R. C. Srivastava. 

St. Andrew’s College, G. C. Srivastava. 

Gorakhpur 273 001, 

October 12, 1975. 


Responses of Seeds and Isolated Embryos of Codiaeum 
' variegatum Blume var. ‘Kama’ in vitro 

The potentialities of endosperm for continuous 
growth and morphogenesis have been well established 
species. This note describes the in vitro [n several 
responses of deooated seeds and isolated embryos of 
Codiaeum variegatum Blume var. ‘Kama’. Follow¬ 
ing the aseptic technique, the cultures were raised 
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on a modified Whites’ medium with 2% sucrose 
(BM) alone or along with various growth adjuvants 
and maintained under controlled conditions of 
temperature, light and humidity. 

The decoated seeds containing a massive endosperm 
and fully differentiated embryo germinated toi 
give rise to normal seedlings on BM, and on 
BM + CM (10%) alone or along with 2, 4-D (1 ppm). 
But on BM + CM (10%) + CM (500 ppm) + 2, 4- 
D (1 ppm), the seeds enlarged slightly and the 
endosperm started proliferating. In about six weeks, 
the endosperm produced a friable mass of yellowish- 
white callus. The latter was subculturable and com¬ 
prised uninucleate cells of diverse shapes and sizes 
with dense cytoplasm and plenty of starch grains. 

The fully differentiated isolated embryos, on a 
similar medium as above, developed proliferations 
from the radicular region and the cotyledonary 
leaves yielding a mass of yellowish-white, less com¬ 
pact tissue in five weeks. This tissue subsequently 
differentiated several roots which were normal and 
were studded with numerous root hairs. In addition 
the callus also contained several pockets of vascular 
I ssues, and multicellular structures which often 
simulated stages in normal embryogeny. 

We thank Professor M. S. Chennaveeraiah, Head 
of the Department of Botany, Karnatak University, 
for help and encouragement. 

Department of Botany, P. S. Chikkannaiah. 

Karnatak University, K. Nataraja, 

Dharwar 580 003, M. C. Gayatri. 

September 26, 1975. 


A Note on the Inheritance of Pigmentation in the 
Coleoptilar Leaf of Pearl Millet {Pemheium 
typhoides S & H) 

A number of workers have given the inheritance 
of qualitative characters in pearl millet (Singh et al, 
1967, 1968 and 1969 ; Gill, 1969 and Yadav, 1971), 
but no information is available on the inheritance 
of pigmentation in this leaf. 

The material for the present study consisted 
of inbred lines (BS 1 and BS 3 with purple pigmenta¬ 
tion and BS 2 with normal green colour in the leaf), 
their F/s F^’s and both the back crosses were sown 
at the R.B.S. College farm in a randomised block 
design with three replications during the crop season 
of 1970. 

The mode of inheritance of this character was 
studied in the progenies of F^, F 2 and the back 
crosses. The data showed the dominance ^ of 
anthocyanin pigmentation in the F^ generation. 
Details of the segregation in the Fo and back-cross 
generation is presented in Table I. 


Table I 

inheritance of pigmentation in the coleoptilar leaf of 
pearl millet 



Segregation 

Chi-square 

P-value 

Cross 

in 

in 

in 

F 2 test- 

Fa test- 

Fa test- 


cross 

cross 

cross 

BS 1XBS2 

85P 56P 

33NP 62NP 

0-269 0-994 

70-50 50-30 

BS 3 X BS 2 

67P 41P 

21NP 38NP 

0-590 0-162 

50-30 70-50 


P—Pigmented, NP—Non-pigmented. 


in Fo generation a good fit of 3 : 1 in pigmented 
to non-pigmented ratio was obtained. This result 
was also confirmed by the 1 : 1 ratio in the test-cross 
data showing the monogenic dominance of pigmenta¬ 
tion in the coleoptilar leaf of the seedlings of p&SLrl 
millet {Pennisetum typhoides S and H). 

Department of Botany, R. p. Yadav. 

Shree Varshneya College, 

Aligarh (India), October 11, 1975. 
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Microchemical Test for Triterpenoids in Plants 

Triterpenoids -occur widely in plant kingdom. 
Their presence is important from chemo-taxonomic 
as well as pharmacognostic point of view. Triter¬ 
penoids are fairly stable compounds and can be 
spotted in cells of free-hand sections of fresh, as 
weil as old dry specimens. Stems and roots are 
suitable for the purpose, but in the case of leaves 
and other tender parts some modifications of this 
method are necessary. 

To study the cells containing triterpenoids, it is 
necessary to prepare free-hand sections, which should 
not be very thin and must have some intact layers 
■of cells. The dry stems or roots may be boiled in 
water to make them suitable for sectioning. Using 
-of excess of water during sectioning should be 
avoided and the cut sections should be trasferred to 
a watch-glass directly from the razor blade. It is 
advisab^e to use glass needles in the whole procedure. 
The selected sections are completely dehydrated by 
immersing in acetic anhydride for two minutes. 
These are then washed thoroughly in hexane by 
giving two changes. At this stage, the sections arc 
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divided into two, Jbatches, one for the treatment and 
the dther^'as control for comparison. The first batch 
is treated with thyonil chloride in a dry specimen 
tube with cover for 2 minutes. These sections are' 
then washed thoroughly in hexane (twice) and 
mounted in balsam. The control batch of sections.' 
is also mounted side by side with the treated ones 
for comparative study under microscope. The triter¬ 
penoid bearing cells appear olive-green, brown or 
violet in colour. The stain is permanent. 

Division of Botany, B. Gupta. 

Central Drug Research Institute, 

Lucknow-1, October 18, 1975. 


Digestive Enzymes in the Pharyngeal Ncphridia cf 

Pheretima posthuma 

The pharyngeal nephridia of the earthworm; 
Pheretima posthuma are located as paired tubes in the 
4th, 5th and 6th segments, among which the 
nephridia of the 4th and 5th segments open into 
the pharynx whi'e that of the 6th segment opens into 
the buccal cavity. Though nephridia are primarily 
excretory in function^, the pharyngeal nephridia, in 
view of their topographical position and in the 
absence of nephridial funnel are suspected to 
function as salivary glands. 

The pharyngeal nephridia are dissected out, freed 
from the adherent tissue, washed in distilled water 
and homogenized in pyrex grinder. The enzymes 
are studied as per the method described earlier^, 
and .the hydrolized products were detected chromato- 
graphicatiy. In these pharyngeal nephridia, amylase, 
mele:zi;tase, trehalase, chymosin, prolinase, prolidase, 
glyCyl-L-leucine dipeptidase, glycylglycine dipeptidase, 
leucine aminopeptidase, aminotripeptidase and 
lipase are present but not other enzymes such as 
cellulase, sucrase, ma'tase, ^[^“gluoosidase, a-galacto- 
sidase,': /5-galactosidase, y(5-fructosidase, pepsin, 
trypsin and carboxypolypeptidase. Considering the 
presence of enzymes, the pharyngeal homogenates 
are abAe to hydrolyse -a variety of substances. These 
experiments clearly indicate that these pharyngeal 
nephridia function as digestive or salivary glands. 


Current 
Science 

I am indebted to Prof. R. Rakshpal, for the 
guidance and S.C.S.I.R., for the financial assistance. 

Department of Zoology, Shrawan Kumar Gupta. 
University of Lucknow, 

Lucknow (India), October 22, 1975. 


1. Bahl, K. N., Biol. Rev., 1947, 22, 109. 

2. Gupta, S. K., (In Press), 1975. 


Free Pools of Amino Acids and Sugars in Leptedaenia 
pyrotechnica F. 

Leptadaenia pyrotechnica F. (family asclepiadaceae) 
has some phenolic compounds and alkaloids which 
add to its medicinal valuei"'k The analysis of free 
pools of amino acids and sugars gave the following 
results : 

Leptadaenia pyrotechnica stem has six amino' 
acids : lysine (8-9%), arginine (14-6%), a'anine 
(14-7%), threonine (13*0%), methionine (9*4%), 
isoleucine (9*8%) and two dipeptides : J/-alanyl- 
l-a'anine (18*5%), glycyl-/-alanine (11*2%). The 
presence of dipeptides was further confirmed by the 
total acid hydrolysis. 

Total sugar content of the stem tissue was 
8*7 mg/gm wet wt. chromatographic analysis 
revealed the presence of raffinose (10*8%), sucrose 
(33*4%), g'ucose (35*2%) and fructose (20*8%). 

Authors are thankful to Professor A. K. Datta- 
gupta, and Miss Neelam Ghai, for the guidance and' 
inspiration. 

Department of Biological 
Sciences, 

Birla Institute of Technology 
and Science, 

Piiani, Rajasthan, India, 

October 20, 1975. 
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REVIEWS AND NOTICES OF BOOKS 


Physics—Concepts and Models. By E. J. Wenham, 

G. W. Dorling, J. A. N. Snell, and S. Taylor. 

(Addison-Wesley Pu-b. Ltd., London), 1974. 

Pp. xi 544. Price not given. 

The book Physics—Concepts and Models by E. J. 
Wenham, G. M. Dorling, J. A. N. Snell and B. 
'Faylor, gives an excellent reading material for 
students at the pre-university and undergraduate 
level. It brings together, the diverse topics in 
physics, into a mainstream of fundamental concepts; 
which are closely akin. The reader will thus be 
able to link up ad these ideas into a coherent net¬ 
work of understanding. 

There are innumerable number of books on this 
topic ; but this one scores over the others in the 
following : Firstly, it is a concept oriented book. 
The emphasis has been on the concepts and 
phenomena rather than on data and measurement. 
Perhaps this is its lacuna as well. Many simple 
experiments have been suggested to demonstrate a 
number of ideas such as vibration-forced, damped, 
free, etc., or collision-scattering, conservation of 
momentum, energy, diffraction, interference, etc. But 
there are a few experiments involving acurate 
measurements, e.g., velocity of sound or light, thermal 
or optical properties, etc. Secondly, the difficult 
concepts have been discussed in a very lucid manner, 
c.g., the distinction between inertial and gravita¬ 
tional mass, the different force fields, etc. Thirdly, 
the book has a collection of some very interesting 
problems which should definitely provide a challenge 
to the pre-university students. 

The reviewer feels that some of the topics like 
models of liquids, thermal conductivity, radiation- 
black body-Stefan Boltzmann law, optical properties, 
acoustics-sonic as well as ultrasonic, sources, con¬ 
version and storage of energy could have been 
discussed in some more detail. The concept of 
entropy seems to have been left out. In spite of 
all this, the book will definitely be able to create 
interest in the student and also' help the teacher 
in reorienting his lectures in a wider perspective. 
The general get up of the book with eyecatching 
pictures, is commendable. S. V. Subramanyam. 


Armual Review of Plant Physiology (Vol. 26). 
1975. Pp. 551. Price: USA $15.00, elsewhere: 
$15.50./ 

fn this volume of Annual Review of Plant 
Physiology three articles (1) Plasmodesmata by A. W. 


RobardSj- (2) Carbohydrates, Proteins, Ceil surfaces 
and- the ' Biochemistry of Pathogenesis by P. 
Albersheim and A.- J. Anderson-Prouty, (3) 
Membrane Biogenesis by D. J. Morre, are published 
in the field of cell organizati-on. Im the Area of 
Bioenergetics, the Articles : Tree Photosynthesis' 
by M. Schaed’e, Thermogenic Respiration in 
Aroids by B. J. D. Meeuse, and Chlorophyll— 
Proteins : Light-harvesting and Reaction Center 
Components of Plants by J. B. Thornber have been 
published. Seven articles (1) Biochemistry of 
Legume Seed Proteins by A. Ml’lerd, (2) Assimila- 
tory Nitrate-Nitrite Reduction by E. J. Hewitt. 
(3) The Regulation of Carbohydrate Metabolism 
by J. F. Turner and D. H. Turner, (4) Plant 
Nucleases by C. M. Wilson, (5) Plant Stero's 
by C. Grunwald, (6) The Washing or Aging 
Phenomenon in Plant Tissues by R. F. M. Van 
Stevenihck,' "(7) Phycobiliproteins and Comple¬ 
mentary Chromatid Adaptation by L. Bogorad in, 
the field of Metabolism are included. 

The Articles, Seed-Formation by L. S. Dure III ; 
Genetic Analysis and Plant Improvement by T. B. 
Rice and P. S. Carbon, -Apical. Dorminanc© 
by 1. D. J. Phillips cover the area of development 
and the article, Stomatal Action by K. Raschke 
coming under the topic of environmental physio¬ 
logy. 

Incompatibility and the Pollen Stigma Inter¬ 
action by J. Heslop-Harison and Gas Vesicles 
by A. E. Wa'sby are the special topics covered in 
this issue. 

The Prefatory Chapter : Days of Visual Spectro¬ 
scopy by Robert Hill makes an interesting reading 
and one can now realise the advances made in 
techno'ogy resulting in development of sophisticated.' 
equipment now available for research in the area of 
photosynthesis. K. S. Krishnasastry. 


Directory of Scientific Research in Indian 
Universities. (University Grants Commission 

and Council of Scientific and Industrial Research, 
New Delhi), 1974. Pp. 652. Price: Rs. 35.00. 
The dynamic and constantly changing nature of 
research activity in the Universities, Indian 

Institutes of Technology, Engineering and Medical 
Colleges and other institutions of higher learning is 
well reflected in this Directory of Scientific Research 
in Indian Universities, 1974. The joint effort of the 
UGC and the CSIR deserves copious thanks and 
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appreciation from all research workers for bringing 
out this Directory. 

The present directory is a sequel to the one- 
published by the INSDOC in 1972 as the Current 
Research Projects in CSIR laboratories, in response 
to the need for a ready reference source of informa¬ 
tion on the organized research activities in the 
country. It contains some 9,910 entries which 
describe current research projects carried out by 
11,000 research workers working in nearly 1,000 
departments of the various academic institutions. 

The research programmes in the Directory have 
broadly been arranged under seven sections according 
to the universal decimal classification system. The 
sections are, (1) Physical Sciences; (2) Bio-Sciences; 
(3) Engineering; (4) Agriculture; (5) Management 
and Transport; (6) Chemical Technology; and 
(7) Manufacturers, Industries, Building and Architec¬ 
ture. 

Each section has been further divided into smaller 
groups and entries in the smaller groups have been 
arranged alphabetically by the title of the project. 
All the entries have been serially numbered for easy 
reference from the index. In addition to the 
assistance which is provided by the classified arrange¬ 
ment, the following four indexes facilitate maximumi 
help to the seeker to approach subject of his 
interest in more than one way : 

1. Investigator Index ; 

2. Key-word Index ; 

3. University cum Institution Index ; and 

4. Sponsor Index. 

All these indexes have been arranged in 
alphabetical sequence with the entry number in the 
text. 

All these indexes are excellent—^necessarily so in 
a directory which serves as a reference source for 
researchers—and consequently the Directory is more 
useful than other types of directory which lack such 
indexes. These indexes contribute to the flexibility 
with which the user can approach the contents and 
the value of these as either direct or indirect 
routes to the desired information will be readily 
apparent to the user of the Directory. It is a pity 
that more publishers do not insist on the inclusion 
of extensive indexes even though the resulting 
documents may be more expensive, but in the long 
run, readers would find the extra expense well 
worthwhile. 

Apart from its useful scientific content, the 
printing and get-up are excellent. It is a measure 
of INSDOCs achievement and a tribute to its pains¬ 
taking effort that it has imposed a logical order 
in this otherwise chaotic output of thousands of 
authors. The reviewers have found the publication 


[ Current 
Science 

highly informative and they have strong reasons to 
believe that it will be a volume worth possessing in 
all the libraries of universities/institutions and 
research organizations. We hope that the INSDOC 
would continue to publish this vital service to the 
research community. 

T. K. S. Iyengar. 

G. S. R. Rao. 


The General Point Processes ; Applications to 
Structural Fatigue Bioscience and Medical 
Research. By V. K. Murthy. (Addison-Wesley 
Publishing Company, Mass, U.S.A.), 1974. Pp. 
xix -f- 604. Price : Cloth $ 22.50 ; Paper $ 13.50. 
The book under review is the fifth one in the 
‘Applied Mathematics and Computations’ series 
edited by R. Kalaba. The author’s objectives are 

(i) to develop the theory of distribution of events 
in a specified time for a general point process. 

(ii) to bring together as many fields of application 
of this theory with an emphasis on the inter¬ 
disciplinary nature of this subject. This reviewer 
feels that the author has been quite successful. 

There are twelve chapters in all. The first one 
introduces the notation and derives some resu'ts 
on the cumulants of a general point process. 
Chapter 2 is concerned with the properties of a 
proposed estimator for the variance of a point 
process. Some generalizations of the results of 
Hammersley regarding renewal processes are 
presented in Chapter 3. Chapters 4 and 5 deal 
with the moments and estimators of two-dimensional 
point processes. Chapter 6 applies the theory to 
cumulative fatigue damage in engineering structures. 
Inclusion of some experimental results, so widely 
available in the literature on cumulative fatigue, 
would have enhanced the utility of this chapter. 

The superposition of an arbitrary number of point 
processes is treated in Chapter 7. The develop¬ 
ment parallels that of Cox and Smith’s paper “On 
the superposition of renewal processes”. The 
distribution of the number of failures, given the 
failure law, is presented in Chapter 8. In Chapters 9 
and 10 the statistical estimation of parameters 
involved in some of the distributions commonly used 
in reliability theory is developed. 

Applications to biological and medical problems 
are treated in Chapters 11 and 12. A critical review 
of the literature followed by a Markovian renewal 
processes model for human reproduction is presented 
in Chapter 11. Chapter 12 develops the solution 
of the renewal process integral equation by initial 
value methods. It also considers the theoretical 
basis for the stochastic analysis of electrocardiograms 
(E.C.G.) and brain waves (E.E.G.) data. 
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On the whole the book is well written and quite* 
readable for anyone with some familiarity with 
probability. The strong point of the book is that 
it puts together many new results scattered in the. 
literature into a neat pattern and shows how they are 
applicable in such widely different disciplines as 
engineering and medicine. However, a non-mathe¬ 
matician may feel that a desire to put too many 
things in a short space has made the presentation 
somewhat vague and academic. All the same 
research workers interested in the applications of 
real life problems would benefit greatly from' 
this book. The bibliography at the end is quite 
valuaple but the lack of a subject index is inexcus¬ 
able in a book of this kind. 

R. Narayana Iyengar. 


Techniques and Methods of Polymer Evaluation 
(Vol. 4). Polymer Molecular Weights, Part I, 
Edited by Philip E. Slade, Jr. (Marcel Dekker, 
Inc., New York), 1975. Pp. ix + 286. Price 
$ 24.50. 

For polymeric materials to be of practical value, 
their molecular weights must fall in certain fixed 
ranges depending on. their end use requirements. 
Hence the molecular weights and the molecular 
weight distribution must be controlled. This can 
only be done by their measurements and a scientist 
working in the field of molecular weight distribu¬ 
tion has to be conversant with the different tech¬ 
niques of molecular measurement and needs a ready 
reference book. This two-part book, entitled 
‘Polymer Molecular Weights’ incorporates all the 
major techniques used to determine the molecular 
weights of polymers. 

Part I consists of five chapters. Chapter I briefly 
introduces the topic of molecular weight averages 
with a hypothetical example. Even a beginner can 
very easily understand the different types of mole¬ 
cular weight averages after going through this 
chapter. 

Chapter II deals with ‘Membrane Osmometry’. 
The general design of both static and dynamic 
osmometers is briefly described and the various 
osmometers readily marketed are briefly introduced. 
The membranes used, their selection and the problems 
encountered are well presented. 


The ‘End group determinations’ are dealt with 
in Chapter HI. All techniques which are used toi 
measure polymer end groups of synthetic polymers 
are presented with the necessary experimental 
details and critically reviewed. 

Absolute Colligative Property Methods’ form the 
topic of Chapter IV. Methods such as ebullio- 
metry, cryoscopy, differential vapour pressure, and 
vapour pressure osmometry used for the determina¬ 
tion of the number average molecular weights of 
synthetic polymers are described in detail. 

‘Light Scattering from Solutions of Macros 
molecules' constitutes the subject-matter of 
Chapter V. This chapter deals at length with the 
theory, the light-scattering methods and the light¬ 
scattering instrumentation. A brief mention about 
the recently burgeoning studies of small shifts in 
wavelength in scattering, which are of interest in 
connection with molecular dynamics is also made. 

Each chapter is complete by itself and deals at 
length with the pertinent theory, instrument design, 
a critical survey of the commercially available 
instruments, calibration procedures, experimental 
precautions to* be taken, data analysis and references. 
In the data analysis, if typical numerical examples 
and the graphical procedures involved were alsO' 
included, the usefulness of the book would have 
increased considerably even to technicians not con¬ 
cerned with the theory. Although the book is 
published in 1975 the references listed in most of 
the chapters are up to 1971 and very few references 
of 1972 have been included. 

After the publication of Techniques of Polymer 
Characterisation’ edited! by P. W. Allen, in 1959 ; 
and ‘Newer Methods of Polymer Characterisation’ in 
Polymer Reviews, Vol. 6, edited by B. Ke, in 
1964, to the author’s best knowledge there is no' 
other book dealing with the techniques and methods' 
of polymer evaluation exceptilng a few review 
articles on some representative topic in some journals 
and series publications. In the last two decades 
tremendous progress has been achieved in improving 
the existing experimental techniques and data analysis. 
Hence this book forms a welcome addition and 
makes it the most convenient source of information 
on molecular weight measurement for polymer 
chemists and physicists, and scientists in the 
plastics and synthetic fiber industries. 

V. Kalpagam. 
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Introduction 


Table I 


it for tridentate ligands containing a 
ting sequence which is different from 
O, N, O ; O, N, S ; and N, N, N 
we have attempted a new series of 

lining 0 , 0,0 sequence, on which very little 
2, 2'-dihydroxy-substituted“Chalkones con- 
class of ligands. In this communica- 
ish to report synthesis and spectral 
>f a few cobalt (II) complexes with the 
1 below. 

R R' 

I H 5XH^ 

n. 5.CI 5 ;cH3 

III. H 5. a 

tv. 5.CW3 5 !a 




Experimental 

chemicals used for preparing the chalkones 
t acetate were of reagent grade. Sub- 
ehydes were prepared according to Duff’s 
Chalkones were prepared by the method 
L the literature^, 

iplexes were prepared by treating disodium 
s with cobalt (II) acetate in 1 : 1 molar 
in aqueous-alcohol medium. The com¬ 
arated out were filtered, washed with, 
dried at 110° C. The dried complexes', 
dered and extracted with cyclohexane in 
thimble in order to free them from ligand 
All the complexes were dried at 110° C. 
ilexes were analysed for their cobalt con- 
only three complexes were got analysed 
1 and hydrogen contents. The results are 
Table I. 

Results and Discussion 
suits of the elemental analysis (Table I) 
t the cobalt ( 11 ) complexes have 1 : 1 
etry. 


Elemental analysis of Cobalt (II) complexes with 
2, T-dihydroxy chalkones 


Lig. 

Empirical 

% Co 

% c 

% H 

No. 

Formula 

I. 

(CieHi203)Co. H 2 O 

18-15 

57-85 

3-57 



(17-94) 

(58-35) 

(4-25) 

II. 

(QeHuCl. 03 )Co. HgO 

15-91 

(16-24) 


•• 

m. 

(CisHjCl. 0,)Co. H 3 O 

17-00 

50-85 

3-24 


(16-89) 

(51 -51) 

(3-15) 

IV. 

(C„HjiC1.03)Co.H30 

16-35 

(16-24) 



V. 

(C2oHi403)CO. H 2 O 

15 -33 

62-05 

4-14 


(15-55) 

(53 -32) 

(4-22) 

VI. 

(C„HnC). 03 )Co. HjO 

14-45 

(14-75) 




The values in the parenthesis are the calculated values. 

Magnetic data .—^The magnetic susceptibilities of 
the complexes have been measured on a Gouy 
balance at room temperature. The /^eff. values 
fall in the range of 4*5 to 5-0 B.M. indicating 
that cobalt (II) has tetrahedral configuration in 
these complexes. 

Electronic spectra .—^The electronic spectra of 
the complexes have been measured in DMF at 
room temperature on a Beckman DB-2 recording 
spectrophotometer. 

The cobalt (II) complexes show multi com¬ 
ponent band in the region 450-700 nm, due to the 
tetrahedral configuration and the band is assign,ed 
as 3 Aj-^ 4 Tj^ (P) transition. 

Infrared spectra .—^The infrared spectra of the 
ligands and the complexes in Nujol mull have been 
recorded on a Beckman IR-18. 

In all the ligands spectra, we observe two' bands, 
one in the region 3300-3200 cm‘i (medium inten¬ 
sity) and the other in the region 2650-2600 cm"i 
(weak and broad) and these have been attributed 
respectively to the inter- and intra-molecular hydrogen 
bonded -OH groups in view of the previous, assi^- 
ments^. In the complexes, both the bands dis^appear 
showing that both the hydroxy groups are itiyolved 
in the bond formation. We observed a sharp broad 
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Table II 

Important infrared frequencies (in cm“i) of chalkones and their cobalt (//) complexes 

2, 2'-dihydroxy 2, 2'-dihydroxy 2, 2'-dihydroxy 

SI. 5'-Me-chalkone 5-C1-5'-Me-chalkone 5'-Cl-chalkone Assignments 

Ko. L _C_L_C_L_C_ 

1. 3200 m. .. 3200 br.m. .. 3300 m. .. Intermolecular 

H-bonded OH 

2. 2650 br.w. .. 2650 br,w. .. ' 2675 br.w. .. Intramolecular 

H-bondeci OH 

3. 1640 s 1626s. 1648.S. 1626 s. 1650s. 1639s. C=0 stretch 

4. 1595 m. 1600 m, 1600. s. 1613 m. 1600 m. 1613 br.w. Ethylenic C=C 

stretch 

5. 1570 s 1550 m. 1558. s. 1565 m. 1550 s. 1575 s. Aromatic C=C 

1495 m 1527 br.m. .. 1534 m. .. .. stretch 

1480 s 1478 m. 1470. s. 1470 s. 1470 s. 1471 s. 

6. 1265 s 1336 m. 1280. s. 1316s. 1280m. 1307 m. Phenolic C-O 

stretch 

7. .. 3356 br.m. .. 3450 br.m. .. 3450 br.m. Coordinated water 


Table II (Contd.) 

SI. 2, 2'-dihydroxy 5-Me- 2,2'-dihydroxy 5, 6-benzo- 2, 2'-dihydroxy 5, 6-benzo- 

No. 5'-Cl-Cha]kone S'-Me-Challcone 5,6-benzo-5'-Cl 

_L_C_L_C_ L _ C 

1. 3250 m. .. 3250 m. .. 3250 m. 

2. 2675 br.w. .. 2650 br.w. ♦. 2650 br.w. 


3. 1648 s. 1639 s. 1650 s. 1634 s. 1648 s. 1626 s. 

4. 1590 s. 1613 m. 1600 m. 1613 br. m. 1600 m. 

5. 1575 m. 1587 w. .. 1575 s. ,1575 m. 

1525 w. 1562 m. 1625 m. 1527 w. 1525 w. 1538 m. 

1470 s. 1480 s. 1470 s. 1470 s. 1470 s. - 1515 s ' 

1470 s, 

6. 1280 s. 1316 s. 1290 s. 1307 s. 1285 s. 1333 s. 

7. .. 3480 br.m. .. 3480 br.m. .. 3448 br.m. 

L=Ligand; C==Complexes; s=strong; m=medium; w=weak; br=broad. 

band in the region 3480-3350 cm‘t which is through oxygen which ultimately results in decrease 

indicative of coordinated water molecule. No loss ing the bond order of carbon to oxygen link, 

in the weight of the complex has been observed The medium to high intensity bands appearing 
even after heating for 2 to 3 hours at 120° C. in the region, 1580-1460 cm“i for both ligands and 

Removal of the water molecule at elevated tempera- the complexes, are assigned to the aromatic C=zC 

ture results in the decomposition of the complex, stretching vibrations. The phenolic C—0 vibration 

These results suggest that the water molecule in the region 1280-1265 cmr^ of the ligands is seen 

present in the complex is not loosely bound. in the region 1336-1307 cm'i in the complexes 

^ intense band observed for ligands in the supporting the conclusion that OH groups are 

re^on 1650-1639 cm'i attribiitable to the C-=sO involved in the bond formation, 
stretching vibration'^ is observed in the region Thus the analytical, magnetic, electronic and 

1639-1626 cm'i, for the complexes. This shift infrared data suggest that cobalt (11) has a CO 
towards the lower frequency may be due to the ordination number of four with the tetrahedral 

coordination of the C=0 group to the cobalt (II) configuration. 
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The construction of the model for the complexes) 
indicates that the monomeric structure involves 
much steric hindrance as the ligand molecule has 
to attach itself to the one and the same metal ion 
throu^gh all its coordinating sites. The low solu¬ 
bility of the complexes in the common organic 
solvents may be due to an extended polymeria 
chain structure. 
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POLAROGRAPHIC STUDY OF BIOLOGICALLY IMPORTANT COMPLEXES : Cd(Il) AND Zn(II) 

COMPLEXES WITH CREATININE 

S. W. RAJBHOJ* AND D. G. DHULEY 
Department of Chemistry, Marathwada University, Aurangabad, Maharashtra, 


Abstract 

Complexation of creatinine with cadmium and zinc has been studied in aqueous medium 
at 25 ±1 0*5° C. Creatinine formed three complexes with Cd (II) with their respeaive stability 
constants : log = 1-48 ± 0-025, log = 1-60 it 0-02 and loci 5^= 2 *07 ± 0-035. Two 
complex species were observed wi^ Zn (II) with their respective stability constants : log ~ 
0-60 and log2-14 (approx,). Zn(II)-creatinine system was examined by the method 
of Ringbom and Eriksson. 


Introduction 

C REATININE, an anhydride of creatine, represents 
a waste product of creatine metabolism in the 
body. Studies on the binding of metal ions with 
creatinine are of topical interest since they may be 
used as models for the study of metal-creatine inter¬ 
actions. 

Literature survey revealed that there is no reported 
study on the polarographic determination of the nature 
and stability of metal complexes of creatinine except 
that of Pleticha’s work on creatinine complexes with 
the iron group metals^. This paper deals with the 
evaluation of the stability constants of Cd(II)-creatinine 
and Zn(II)-creatinine complexes. 


* Chemistry Department, Milind College of 
Science, Aurangabad. 

Address for Correspondence : Dr. D. G. Dhuley, 
l^epartment of Chemistry, Marathwada University, 
Aurangabad, Maharashtra. 


Experimental 

All chemicals used were of reagent grade. Sodium 
nitrate was used to maintain ionic strength constant 
at 1-0 M. All solutions were prepared in doubly 
distilled water. The dropping mercury e’.ectrodC 
had the following characteristics: 

r = 3-21 sec in 0-1 M. NaNOs (open circuit) 
and 

m = 2*18 mg. sec.“^. 

Measurements were made on Cambridge automatic 
recording polarograph. The half-wave potentials were 
obtained from the log-plots. Deoxygenation of the 
solutions to be polarographed was achieved by nitro¬ 
gen gas. A saturated calomel electrode (SCE) was 
used as a reference electrode. 

Results and Discussion 
Cd [n)^Creatinine System 

A series of solutions of Im M Cd(ID with various 
amounts of creatinin6 (0-08 to 0-40 M) and the requisite 
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COBALT (11) COMPLEXES WITH TRIDENTATE LIGANDS CONTAINING 

.0, 0, O-SEQUENCES 


N. S. BIRADAR 

Department of Chemistry, Karnatak University, Dharwar 580 003 ^ 

B. R. PAXIL AND V. H. KULKARNI 
Department of Chemistry, Post-graduate Centre, Gulbarga 585 105 


Introduction 


Table I 


TN a quest for trideritate ligands containing a 
obordinating sequence which is different from 
the known O, N, O ; O, N, S; and N, N, N 
sequences^, we have attempted a new series, of 
• ligands containing 0, 0,0 sequence, on which very little 
is known-. 2, 2'“dihydroxy-substituted-chalkones con¬ 
stitute this class of ligands. In this communica¬ 
tion we wish to report synthesis and spectral 
properties of a few cobalt (II) complexes with tho 
bases shown below. 

R R' 

H 5XM3 

5.CC 5.'cH3 

M 5 .a 

5.CM3 sla 

R =5.CH3 
s S.CL 

All the chemicals used for preparing the chalkones 
and cobalt acetate were of reagent grade. Sub¬ 
stituted aldehydes were prepared according to Duff’s 
method^. Chalkones were prepared by the method 
reported in the literature^. 

The complexes were prepared by treating disodium 
chalkonates with cobalt (II) acetate in 1 : 1 molar 
proportion in aqueous-alcohol medium. The com¬ 
plexes separated out were filtered, washed with 
water and dried at 110° C. The dried complexes 
were powdered and extracted with cyclohexane in 
a' soxhlet thimble in order to free them from ligand 
impurities. All the complexes were dried at 110° C. 
The complexes were analysed for their cobalt con¬ 
tent and only three complexes were got analysed 
for carbon and hydrogen contents. The results are 
shown in Table I. 

Results and Discussion 

^ The results of the elemental analysis (Table I) 
show that the cobalt (II) complexes have 1:1 
stoichiometry. 



Elemental analysis of Cobalt (//) complexes with 
2, 2'-dihydroxy chalkones 


Lig. 

Empirical 

% Co 

% c 

% H 

No. 

Formula 


I. 

(Ci,Hj, 203 )Co. H 3 O 

18-15 

57-85 

3-57 


(17-94) 

(58-35) 

(4-25) 

II. 

(QeHnCl. 03 )Co. HgO 

15-91 





(16-24) 



m. 

(QsHbCI. 03 )Co. H 3 O 

17-00 

50-85 

3-24 


(16-89) 

(51 -51) 

(3-15) 

IV. 

(Ci.HjiCl- Oa)Co. H 2 O 

16-35 




(16-24) 



V. 

(aoHi403)Co. HaO 

15 -33 

62-05 

4-14 


(15-55) 

(53-32) 

(4-22) 

VI. 

(QsHuCl. 03 )Co. HjO 

14-45 

. . 

» • 


(14-75) 




The values in the parenthesis are the calculated values. 


Magnetic data. —The magnetic susceptibilities of 
the complexes have been measured on a Gouy 
balance at room temperature. The ^eff. values 
fall in the range of 4-5 to 5-0 B.M. indicating 
that cobalt (II) has tetrahedral configuration in 
these complexes. 

Electronic spectra .—^The electronic spectra of 
the complexes have been measured in DMF at 
room temperature on a Beckman DB-2 recording 
spectrophotometer. 

The cobalt (II) complexes, show multi com¬ 
ponent band in the region 450-700 nm, due to the 
tetrahedral configuration and the band is assigned 
as 3 A2->4 Tj^ (P) transition. 

Infrared spectra. —^The infrared spectra of the 
ligands and the complexes in Nujol mull have been 
recorded on a Beckman IR-18. 

In all the ligands spectra, we observe two* bands, 
one in the region 3300-3200 cm'i (medium inten¬ 
sity) and the other in, the region 2650-2600 cm'^ 
(weak and broad) and these have been attributed 
respectively to the inter- and intra-molecular hydrogen 
bonded -OH groups in view of the previous, assign¬ 
ments^*. In the complexes, both the bands disappear 
showing that both the hydroxy groups are involved 
in the bond formation. We observed a sharp broad 
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amount of supporting electrolyte were polarographed 
at 25 ±0-5° C. Maximum supressor was not needed. 
Half-wave potentials and reversibility of the current- 
voltage curves were obtained from the plots of 
—E d. e. vsy log i/iid — i). 

A plot of — E ,3 vs. log Cl revealed the existence of 
three complexes. DeFord and Hume’s method- was, 
therefore, applied to evaluate the stability constants 
(Fig. 1) of these complexes which are given below: 

log Pi = 1*48 ± 0-025, log ft = 1*60 ± 0-02 and 
log ft -2-70 ±0-035. 


XlO K)0 Xio Xld^ 



Fig. 1. Plots of F^ v^. Cl- 

Zn{n)~Creatinine System : 

The system was investigated by ‘‘indicator ion” 
method^. Cd(II), reducing at a potential more positive • 
than that of Zn(II), was chosen as the indicator ion- 
As the half-wave potential for Cd(II) in presence of 
creatinine and at ionic strength of 1 • 0 M was required 
for comparison purposes under the present experi¬ 
mental conditions, to determine the shift in the presence 
of Zn(II), the half-wave potentials of Cd(II) in presence 
of. different concentrations of creatinine were taken 
from the data of Cd(IT)-Creatinine system. 

These half-wave potentials are represented graphically 
in Fig. 2 (a). The reversibility of the electrode reac¬ 
tion and the half-wave potentials were determined from 
the .Ipgrplots. . The concentration of free ligand was 
taken to be the same as the total creatinine concentra¬ 
tion, as ,Cd(II) formed rather weak complexes. 

Polarograms of solutions containing Im M Cd (IT) 
and 0*14 M zinc were taken at different concentrations 
'of creatinine. When zinc was added to a solution 
containing cadmium and creatinine, the half-wave 
potential of Cd (II) shifted to more positive potentials 
due to the decrease in free ligand concentrations as a 
result of the formation of zinc complexes. This is 
graphically represented in Fig. 2 {b). 


The half-wave potentials were read from the smooth 
curve to obviate any experimental error in the individual 
measurements and are set out in Table I. 


Table I 

Free creatinine and n values for Zn {Iiy creatinine system 


Cr. 

M 

“E| vs. 
S,C.E. 

[L] 

M 

h 

exptl. 

■025 

Zn(II) ^ 
■601 

= 014 M 

•010 

Oil 

•040 

•603 

•020 

013 

•050 

•603 

•025 

0-18 

. -070 

•605 

•030 

0-28 

•100 

•607 

•040 

0-43 

•125 

•609 

•050 

0-53 

•150 

•610 

•055 

0-68 

•175 

•612 

•070 

0-75 

•200 

•613 

•075 

0-89 

•225 

•614 

•080 

1-04 

•250 

•615 

•085 

118 

•275 

•616 

•090 

1-32 

•300 

•616 

•090 

1-50 


Zn(II) 

= 0-22M 


•05 

•602 

•020 

0-13 

•09 

•604 

-030 

■ 0-27 

*11 

•606 

•035 

0-34 

•15 

•608 

•040 

0-50 

•17 

•608 

•045 

0*57 

•19 

•609 

•050 

0-64 

•21 

•610 

•055 

0-70 

•25 

•611 

•070 

0-82 

•33 

•612 

•074 

M6 



Fig. 2. Plot of —Ej vs. Cj, for Zn(n)-creatinine 
system; ct-Cddl), /?--Cd(II) ±0-14 M Zn(II),‘ 
c-0-22 M Zn(TI). 

The concentration of free ligand was calculated, 
from these half-wave potentials using a plot of E^ vs 
concentration of creatinine for Cd (II) by following the 
usual procedure (Fig. 2). These values are presented 
in Table I. The metal-ligand formation number 
n is defined as: 

/ Cl - [L] \ 

\ Czn J 

Where C^. is initial concentration of creatinine, [L] 
is the free ligand concentration and C^^ is the amount' 
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of zinc added. The values of n thus calcualated are 
plotted against [L]. 


Table n 

Values for Rossotti Plot 


[L] 

M 

h 

exptl. 

n 

(Calcd.) 

\ 

h 


(1 - «) [L] 


0*030 

•26 

•29 

11-71 

-070 

.034 

•33 

•35 

14-49 

•085 

. .036 

-.37 

.38 

16*31 

•093 

*038 

•40 

•41 

17-54 

•101 

•040 

•43 

•43 

18-86 

•110 

•048 

•54 

•55 

24-46 

•152 

•054 

•62 

•63 

30-21 

•196 

*060 

•70 

•71 

38-89 

•260 

•066 

•74 

■79 

43 T2 

•320 

These 

results 

were further 

confirmed 

by using a 


different concentration of zinc. Polarograms of solu¬ 
tions containing 1 mM Cd(II) and 0 • 22 M Zn(II) were 
taken at different concentrations of creatinine. The 
results are given in Table I and are represented graphi¬ 
cally at c in Fig. 2. h values calculated in the manner 
described above are also plotted with the previous set 


of h values. There is an excellent agreement between 
the values obtained for two concentrations of zinc. 
The values of « obtained from the smooth curve of 
h vs. [L] are solved for the overall stability constants 
by the method of Rossotti and Rossotti^ (Table II). 
The existence of two complexes was revealed from the 
Rossotti plot. The stability constants are found to 
be: log iSj = 0*60 and log P 2 = 2*14 (Approx.). 

By using these jS values h values were calculated from 
Rossotti’s equation. The calculated h values are 
presented along with experimental values in Table II. 
The agreement between two sets of n values is fairly 
satisfactory. 
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THE KIRLIAN PHANTOM LEAF 

Y. T. THATHACHARI and S. PUSHPA 
Bio-Medical Engineering Division, Indian Institute of Technology, Madras 600 036 


Abstract 

A leaf from which a small portion was excised was sandwiched between a pair of X-ray 
films and subjea to AC pulses of about 10 KV and 20 KHz. The resultant Kirlian photo¬ 
graphs contained, besides the expeaed images of the intaa portion of the leaf, the ’Kirlian 


Phantom'—a luminous cap roughly of the san 
the. leaf and occupying roughly the same area. 

What is Kirlian Photography ? 

D uring the past three or four years there has 
been a considerable interest in an imaging 
technique known as Kirlian Photography—^named 
after the Russian inventor Semyonof Kirliani"^. It 
is also referred to as Corona Discharge Photography 
and High Voltage Photography. In this technique, 
the object to be imaged is placed in a high voltage, 
.high frequency electric field. The image is record 
either directly on a photographic film, placed in the- 
electric field or through a camera if transparent' 
electrodes are used-. The only source of illumina¬ 
tion is provided, by the electric fields. The Kirlian 
image resembles the conventional image—as regards 
the general shape and contours of the object, but,*” 
characteristically, is made up of a large number of 
luminous points or streaks referred to in popular 


? size and shape as the cut away portion of 

literature as ‘balls of light’ or ‘aura’. The systematic 
studies of Professor Tiller and his associates at 
Stanford University attribute these luminous points 
to the streamers or coronas from the object points^. 

The recent interest in Kirlian photography has 
been triggered by the reports that the Russians have 
discovered some very strange—almost incredible— 
phenomena with the aid of this technique and that 
they have tremendous possibilities. The most talked 
about Kirlian phenomenon is the ‘Phantom Leaf 
Effect’—^the subject of this investigation. In the wake 
of the initial excitement, the systematic studies in 
U.S.A., notably by Tiller’s group, seem to indicate 
that some of these popular claims may be rather 

’’’exaggerated^^-e. 

What kind of information can the Kirlian image 
of the object studied? Our systernatic studies using 
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objects of varying structures and experimental con¬ 
figurations are aimed at answering this question 
empirically without getting into the complicated 
mechanisms of the streamer formation. This paper 
will, however, be confined to our work on the 
interesting Phantom Leaf Phenomenon. 

Experimental Techniques 


Figime 1 sketches schematically the Kirlian 
arrangement used by us at the IIT, Madras. A Tesla 



Fig. 1. Schematic representation of the Kirlian 
set up in the IIT, Madras. E, Electrodes with 
polished plane surfaces (Steel plate about 6 inches 
in diameter); £), Exposed X-ray films; C, L'^t 
proof, black paper casette ; F, Photographic films ; 
C?,. object (leaf in this instance). The electrodes 
are ’ connected to< a Tesla coil. The surfaces 
E, 'D, C, F and O are all in contact unless 
separated by spacers of known thickness, . , . 

Coil built by the High Voltage Section of the IIT 
Electrical Eng'neering Department provided the 
AC field—about 10 KV, 20 KHz in the form of 
pulses of roughly 1 m sec duration, repeated at 
intervals of about 1 sec. The electrodes E were 
generally stainless steel plates with polished plane 
surfaces. A pair of dielectric sheets D (usually, 
exposed X-ray films) were used to prevent the 
shorting of the electrodes and also to control the 
field;, between them. The object O (a leaf in this 
ipyestigat’cn) and one or more recording films F 
ryerej-tightly wrapped in a black paper casette C : 
l^orinally, aUri:the above surfaces were in contact. 
It ;was. possible,! however, to adjust the separation 
hrtween one object surface and the photographic 
film ■ closest to it by interesting spacers. The 
spaders were^ athin strips of exposed photographic 
films about 100 microns thick. Two Orwo X-ray 
films .‘with emulsions on both sMes were used for 
t^is investigation. The leaves ysed for cm Kirlian 


experiments were young leaves freshly plucked 
from trees or shrubs near the laboratory. The 
species was considered unimportant—at least at 
this stage. The leaves were ensured to be 
reasonably flat, i.e., free from curling. The best 
pictures were obtained with leaves about • 1 to 
•2 mm thick. The maximum dimensions of the 
leaves were in the range—1*5 to 2*5". The 
lower limit was to ensure enough area for ease of 
observation. The upper limit was to ensure clear 
spaces in the photographic film of about 1" around 
the leaf boundary. 

A small portion of the leaf was excised within 
minutes after plucking it from the plant. The 
excised portion was stored away and the cut leaf 
was sandwiched between a pair of Orwo X-ray 
films and wrapped in a black paper casette and 
placed in the electric field. After two pulses, the 
films were developed. A contact shadowgraph of 
the cut leaf was made by placing it on a fresh 
photographic film and shining it with light from a 
tungsten lamp. A similar contact shadowgraph 
was also made of the excised portion of the leaf, 

Results 

The image A of Fig. 2 is the contact shadowgraph 
of a cut leaf used in one of our Kirlian experiments. 
The images B and C are the Kirlian images of the 
same cut leaf—one on either side. In B and C, 
the profiles of the leaf and the veins can be recog¬ 
nized. The V cut can also be easily identified. 
The pictures are positive prints— i.e.j the luminous 
portions appear white and the shadows dark. If 
the Kirlian images and the shadowgraph are com¬ 
pared carefully, a luminous reg'on enveloping the 
leaf boundary can be recognized. It can be seen 
as an intensely luminous cap above the "V’ cut—in 
the area where the cut portion of the leaf would 
have been located. This apparent ‘filling up’ of 
the missing portion of the cut leaf in the Kirlian 
image is referred to as the ‘Phantom Leaf Effect’. 

We have described one of our most successful 
experiments in imaging the Kirlian phantom leaf. 
Not all our experiments were so successful, how¬ 
ever. We have not yet been able to identify the 
parameters which will help reproduce the pheno¬ 
menon at will. For want of space we will not 
attempt a detailed discussion of all our results. 

Discussion 

So far as we know, there is no published account 
of the phantom leaf phenomenon. The only 
information we have is derived from the references 
already cited3* 5 6 ^nd from personal communica¬ 
tions from Tiller and from Thelma Moss. None 
of these references, however, has reproduced any 
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Phantom Leaf Photograph. According to these 
reports^, the phantom leaf effect is extremely 
elusive and has so far never been reproduced at 
will. Occasionally a ‘near miss’ is obtained. Only 
rarely a convincing Phantom Leaf effect is obtained. 
According to Tiller^, most of these ‘hits’ and ‘near 
misses’ could be explained away as artefacts due to 
poor experimental procedures. He is satisfied 
with the experimental procedures only in two 
cases—a videotape result of Thelma Moss’s group 
at UCLA and a sheet film result of Wagner (private 
communications). In both cases, the Phantom 
Leaf was seen : there was a light pattern in the 
cut away portion but it was of a distinctly different 
quality than in the remaining leaf region. We had 
no chance to see either of these two results as they 
have not been published. Our own Kirl'an 
experiments were carried out with great care andl 
all our experimental parameters have been specified 
in this paper. In particular, we must emphasize 
that the whole leaf was never brought close to 
the films, the casette, the electrodes or the di¬ 
electric sheets. The leaf was placed in the film 
sandwich only after a portion of it was already 
excised. 

To explain the phantom leaf effect the Russians 
are said to have postulated the existence of an 
.‘energy body’ or ‘bioplasma’ associated with living 
objects It is as if the Kirlian technique brings 
to light the ‘energy body’ which would otherwise 
not be recognized by our sense apparatus. In other 
words, the ‘energy body’ corresponding to the cut 


away portion of the leaf persists for a while after 
the excision ; it is not perceived by our normal 
senses but is revealed in the Kirlian image. The 
question, however, is—is there any compelling, 
necessity at the moment to postulate concepts like, 
‘b’oplasma’ that do not fit in with the accepted, 
ideas of contemporary science ? Have we exhausted 
alternate, simpler explanations based on known 
principles ? 

According to Tiller<5, the luminous cap may be 
due to discharges from the ionized gas emissions 
from the solid leaf. These emissions may (a) be 
caused by vaporization by the arc channels and 
(b) by a complex process, be confined to the area 
of the excised portion. We are looking for an 
explanation in terms of the shape of the air gap 
around the cut away portion without invoking 
gaseous emissions from the solid leaf. However, 
as of now, these suggestions do not account fi^r 
the shape and size of the lulminous cap and as 
such, do not amount tio a concrete explanation.’ We 
do hope that further work in our laboratory and 
elsewhere will soon lead to a better understanding 
of the nature and significance of this interesting 
phenomenon. 

Acknowledgement 

We thank the Government of India, Ministry of 
Defence, R and D Division for providing partial 
support for this project through a research grant 
awarded to Prof. Y. T. Tathachari, the Director of 
this project. We express our deep appreciation to 



Fig. 2. Kirlian Photographs of a leaf. A, Contact shadowgraph of the cut leaf; B, Kirlian 
image of the front side of the cut leaf; C, Kirlian image of the rear side of the cut leaf. The pictures 
are positive prints: luminous portions appear white and shadows appear dark. The iptepsely .luminous 
portion above the ‘V’ cut in B and C is the ‘Kirlian Phantom- Leaf’. 
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NEURAL REGULATION OF PROTEINS IN THE SKELETAL MUSCLES OF FROG, 
RANA HEXADACTYLA (LESSON) 

K. SATYANARAYANA, K. V. RAMANA RAO, Y. PRAMEELAMMA and K. S. SWAMI 
Department of Zoology, S.V. University, Tirupati 

Abstract 

Electrophoretograms of normal and denervated gastrocnemius and peronius muscles of 
frog showed the existence of 6 bands, which are discernable into four relatively slow moving 
and two relatively fast moving types. Following neureaomy, the changes in the protein 
fraaions were conspicuous in both the muscles. The atrophy effeas were more prominent in 
the peronius than in the gastrocnemius muscle. The probable significance of the protein 
characters on neurectomy, have been discussed. 


^HE effect of innervation on the biochemical, 
metabolic and physiological properties of the- 
muscle has received considerable attentioni"^. How¬ 
ever there are only few reports on the changes in 
the electrophoretic pattern of cell proteins follow¬ 
ing peripheral nerve section. The present study of 
the denervation induced changes in the protein frac¬ 
tion of the muscle was undertaken to have a better 
understanding of the range of control exerted by 
the nervous system on the innervating tissues, since 
this will throw light on the mechanism of the 
neural regulation of the biochemical attributes of 
skeletal muscleS’^. 

Two muscles were chosen for the present study, 
namely, (1) the gastrocnemius, which is a mixed 
muscle with high proportion of slow fibres and (2) the 
peronius, which is essentially a fast muscle, both 
being innervated by the common sciatic nerveio. 

Materials and Methods 

Rana hexadactyla were subjected to unilateral 
denervation by severing about one centimeter of 
the sciatic nerve from its origin on one side of the 
leg, while the contralateral muscle was considered 
as the control. They were fed W lib’ with earth¬ 
worms and water was changed regularly. One 
month post-operatively, they were sacrificed by 
pithing, the gastrocnemius and the peronius muscles 
were isolated with least injury and washed in 
amphibian Ringers’ medium^. The cell proteins were 
extracted as previously described^^. 


Polyacrylamide disc electrophoresis was conducted 
by the rnethod of Davis and Orsteini?. 0-1 ml 
protein extract^ was directly applied, followed by a 
small quantity of 40% sucrose solution. A direct 
current of 1 • 5 m Amps per tube was applied for 
60 minutes at 4® C in 0-05 M tris-glycine buffer 
at pH 8*9.: After electrophoretic run, the gels 
were removed' and stained in 1% amido black in 
7% acetic acid. The excess stain was removed by 
repeated washings with 7% acetic acid until the 
non-protein part of the gel became transparent. 

Results and Discussion 

The electrophoretic mobility patterns of cell pro¬ 
teins of the gastrocnemius muscle revealed the 
existence of 6 bands. 3 of the bands are relatively 
slow moving type {a, b and c), one is intermediary 
(^f) and the remaining two' are fast moving Types 
(Fig. 1). The pattern remains similar in the dener¬ 
vated muscle suggesting that the major classification 
of the cell proteins remains unchanged. However 
some of the protein bands indicate physical changes 
involving electromobility and the quantitative 
aspects. The bands 'd\ 'e’ and ‘f in the dener¬ 
vated peronius showed a tendency of increased 
electromobility while in the gastrocnemius similar 
changes could not be evinced on denervation. How¬ 
ever on the quantitative point of view, as visualized 
in terms of the density of the band it is. likely that 
bands ‘d’ *e’ and 7’ could be increasing on denerva¬ 
tion in both the muscles. Thus The increase in. 
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fast moving fractions in both types of muscles on 
denervation - atrophy compared to the respective 
controls seemed to be an essential consequence of 
neurectomy, and similar changes have been reported 
previously^^’ 12 . xhe apparently negligible change 
in the protein level of the ‘b’ and "c’ bands 
may indicate the lack of neurotrophic control on 
them and as suggested by Guth and Watson^^ they 
may be under the control of intrinsic factors present 
in the muscle^. 



Fig. 1. Polyacrylamide disc electrophoretograms 
of soluble protein fractions of normal and denervated 
skeletal muscles, viz., Gastrocnemius denervated 
(G.D.), Gastrocnemius normal (G.N.), Peronius 
denervated (P.D.), and Peronius normal (P.N.). 
The markings a, b, c, d, e and f, indicate protein 
fractions. 

By comparison with the electromobility pattern 
of the frog serum it is likely to consider bands 
‘e’ and 7’ to belong tO' the albumin and pre-albumin- 
types while ‘a, ‘b’, 'c' and 'd' belong to that of 
globulin-type protein. The band 'd' is comparable 
to the globulin-type of protein. The increase in 
the globulin-type of cell proteins especially that of 
'd' band may correspond to> the increased proteolytic 
enzyme content which is globulin in naturei^. Similar 
positive modulation of proteolytic enzymes by 
glob 111 in-type proteins was reported in the amphi¬ 
bian gastrocnemius muscle^ ^ and the elevated 
protease activity in the denervated muscle could be 
under similar situation. 

The elevated albumin and prealbumin-types as; 
revealed by the density of V/’ and 'f bands may 


probably contribute to the divalent ion complex 
and the increased Ca-H- content reported in the 
denervated muscle is in agreementi^^. Even though 
the sciatic nerve innervates both the peronius (fast) 
and gastrocnemills (mixed) muscles, the denerva¬ 
tion-induced response appear to be different in the 
fast muscle as compared to the mixed muscle. 
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SHORT TERM GEO-STIMULATION AND P^^ DISTRIBUTION IN ALASKA PEA SEEDLINGS 

SYED MUSHTAQ HUSAIN 
Biology Department, University of Mosul, Mosul, Iraq 


JJLANTS exhibit twO' growth responses—geotro- 
pism and gravimorphism, when their 'preferred' 
orientation with respect to gravity is disturbed. 
A number of changes in the cell and tissues prob¬ 
ably underlie these responses. 


Auxin moves, to the lower side of the stimulated 
organi’2 and increases the extensibility of the lower 
epidermal cells^ with a concomittant enhancement 
of cellulase activity^. Induction of differences in 
the electrical potential^ and redistribution of growth 
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inhibitors^' the upper and lower side of the 

stimulated organs as well as the increase in the 
ethylene production, resulting in the leaf epinasty 
of stimulated shoots" have recently been reported. 
In the cells of the geo-stimulated organs, the amylo- 
piasts'^^ '^ and Golgi Apparatus^move downward in 
the direction of gravity. 

Increase in the weight of the lower leaves^ and 
the lower half-^ of the horizontal stem strongly 
suggests the movement of food material such as 
reducing sugars^- in the direction of gravity. The 
same effect of geo-stimulation may be expected for 
the inorganic ions, however, the data are insufficient 
in this regard. In one instance, the .changes in the 
contents of certain ions have been studied in 
variously or'ented young pine shootsis. 

For this reason, the distribution of leaf-fed 
has been studied in geo-stimulated 3-leaf Alaska 
pea seedlings, over a short period of time. 

The seedlings were raised under controlled con- 
dit'cns^^, in vermiculite, irrigated with Hoagland 
soluaon. Seedlings of uniform size were selected 
and divided into four groups : the plants of 
group A were retained in normal vertical orienta¬ 
tion as control ; the plants of group B were inverted ; 
and those of groups C and D were laid horizontally 
and held in their respective orientations with the* 
help of Twistems’, leaving the roots undisturbed. 
Leaf-2 was below the axis in group C and above 
the axis in group D (Fig. 1). Ten microcurie of 



protocol of 3-ieaf Alaska pea seedlings. Notations : 
Ap, Stem Apex; StA, Stem-above, StB, Stem-below, 
Rt, Root -f Cotyledons and. Lf, Leaf. P^- was applied 
to Lf-2. The circle in the dotted leaf-let represents 
the site of treatment. This leaf-let was severed and 
■discarded six hours after treatment. 


p3- as phosphoric acid in ten microliter drop of 
0 -2 M Na 2 HP 04 was applied to a leaf-let of leaf-2. 
The plants were harvested six hours after both the 


treatments according to the protocol given in 
F.g. 1. Radioactivity of the samples was counted 
and the data were processed as in an earlier paperi^. 
Statistical comparisons of various parts of groups 
A and B, B and C, C and D, D and A, A and C, 
A and ( C -f D) and B and (C -f D) were made 
by applying /-test. 

It was observed that the stem apex of the 
horizontal plant re-oriented itself, due tO' the 
curvature of the subtending fifth internode, within 
two hours of geo-stimulation. 

It can be seen from Table I that greater the 
degree of disturbance in orientation the greater was 
the recovery of P-^- from the seedlings. Since the 
recovery of P*^- was the direct result of its absorp¬ 
tion, it is inferred that geo-stimulation enhanced P^- 
absorption. The reason for this enhancement is not 
understood. 

The distribution of P'*- in various parts of the 
seedling is shown in Table II a and b. It may be 
noted that in contrast to the control and’ horizontal 
plants, the stem apex of the inverted seedling: 
showed largest accumulation of P^-, both in terms 
of percentage and specific activity. This strongly 
suggests the movement of isotope in the direction of 
gravity. But in stem-above, in this treatment 
accumujlated less P'^- as compared tO' its counterpart 
in the control. In horizontal orientations, however, 
the same part accumulated more P32 in position, 
D than in position C, because in the former the 
stem-above was slanting upward and in the latter 
downward. 

The treated leaf-2 of the control plant, retained 
more but statistically insignificant amount of P^- 
as compared to its counterpart in the inverted plant 
(Table 11 a). On the contrary, in terms of specific 
activ'ty (Table II b), this leaf of inverted plant 
re tamed more isotope than that of control. 

The stem-below is basically a non-growing part. 
It conducts P^- either to stem apex or to roots. 
Thus the amount of isotope in this part depends, 
upon the efficiency of the ‘sinks’ elsewhere. This 
part accumulated more P^^ orientation B than in 
A and more in orientation C than in D. 

The roots of inverted plants—group B, accumulated 
more P^'2 as compared to those of vertical plants— 
group A, a situation contrary to the stem apex. 
This suggests that the response of the geo-stimulated 
root differs from that of shoot with regard to 
phosphate accumulation. This conclusion is further 
supported by the fact that P32 accumulation in the 
roots of the plants of groups A, C and D was not 
statistically different. The roots in these treatments 
were in natural orientation, whereas the shoots of 
C and D were geo-stimulated. 
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Table I 


Recovery of from Z-leaf Alaska pea seedlings in various orientations 


Orientations ^ 


Vertical (A) 

(« =12) 

Inverted (B) 

(«=9) 

Lf-2 below Horizontal (C & D) 

the'axis Lf-2 above 

(« == 13) the axis 

in = 13) 

Count Rate ± Standard Deviation (CPM) 


20918±5116 
ab* ac* a (c + d)* 

37752±19522 

ab"*" 

34322±21641 
ac* a{c + d)* 

31055±11694 
a{e ± d)* 

The significant compared pairs are indicated by corresponding small letters. 

* p< 0-05. 





Table II 





Accumulation of 

in different parts of variously oriented 3deaf Alaska pea seedlings 

Plant 

parts 

A 

B 

Orientations 

C 


D 



a. Percentages -f Standard Deviation 



Ap 

18-95±6-39 

ab* 

24-24^14-02 
ab* be* 

18-21 ±4-65 
be** 


2M9±5-67 

StA 

34-45±7-28 

ab* 

27-88±4-62 
ab* b{c d)*' 

30-55±5-42 
b{c d)* cd* 

36-51±9-42 
b(c -jr d)* cd* 

Lf-2 

5-15±l-03 

4-54±0-76 

be* 

7-28 ±4-73 
be* 


5-80±3-33 

StB 

22-76 ±5-76 

2I*34±5'08 

26-41 ±7-47 
ed** 


19-79±5-66 

ed** 

Rt 

18-69±6-78 

22-00 ±3-96 
■ b(c + d)* 

17-55±4-75 
b{c + d)* 


15-71±6-61 

b(c±d)* 


b. Specific activities (CPM/mg dry weight) dz Standard Deviation 


Ap 

.541 ±243 
ab** da* 

1193±244 748 ±616 

ab** be* b(c ± d)* be* b {c + d) 

* 

922±518 
da* b (c -h d)* 

StA 

303±112 

425±47 

447 ±318 


442±1?9 

Lf-2 

175±58 
^a{.c + d)** 

276±29 

be** 

473 ±247 

be** cd** a(c + d)** 

279 ±142 
cd** a{c d)** 

StB 

140±40 
ab* a {c ± dy 

in ±52 
ab* 

246±100 
cd* a {c + d) 

** 

183±89 

cd* a (c ± d)** 

Rt 

54±16 

ab** 

115±41 

ab** 

85±57 


■ 77±57 


The significant compared pairs are indicated by corresponding small letters. 
*i?<0-05; 


In horizontal plants-groups C and D, when leaf-2 
was above the axis, the other two' leaves were below 
the axis, or vice versa. Leaf-1 was a part of the 
stem-below and leaf-3 of the stem-above. To 


illustrate the effect of geo-stimuilation further, the 
dry weights and P32 accumulations of leaves-1 and 
-3 have been summed up in Table III. The data 
clearly show that the dry weight of these and leaf-2 


Curr. Sci.—4 



214 Geo-Stimulation and Distribution in Alaska Pea Seedlings \^Science 


Table IIT 

Dry weights and accumulation of leaves in above 
or below the axis positions in horizontally oriented 
(C and D) seedlings _ 


Leaves 

Above the axis Below the axis 

7. 

Dry weights {lAilligrams) 

(1+3) 

2 

16-7 22-5 

6 0 6-2 

IJ. 

Accumulation 


a. Percentage ± Standard deviation 

(1+3) 

2 

0-38±0-a0c4* 1-06+1-04 cd* 

5-80±3-33 7-28±4-73 


b. Counts/minute ± standard deviation 

(1 +3) 

2 

122+139 cd* 393+356 cd* 

1700+833 cd* 3448+584 cd* 


c. Specific activity + standard deviation 

(1+3) 

2 

7+2 c4* 17+16 c4* 

279+ 142 erf* 556+247 erf* 


The significant compared pairs are indicated by 
the corresponding small letters. 


^ p < 0 05. 

increased in below-axis position and decreased in 
above-axis position, confirming earlier reportsii’i^. 
The accumulation of P32 followed the same rela¬ 
tionship, indicating the movement of isotope and 
probably other food materials in the direction of 


gravity. However, the movement of P32 also- 
occurred horizontally, resulting in the isotope 
distribution in the whole plant, similar to the 
movement of other inorganic ions in young pine 
shootsis. 

The author is grateful for the assistance of 
Mr. M. A. Malik, in statistical analysis and for 
the helpful suggestions of Drs. R. A. Shamsi and 
M. A. Kasim, in preparation of this manuscript. 
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LETTERS TO THE EDITOR 


VANILLYDENE-o-TOLUIDINE COMPLEXES molar ratio (1-2: 1-2:1) were refluxed for two 
OF BIVALENT COBALT, MANGANESE, to three hours with ethanol. The precipitated 

ZINC AND OXOVANADIUM(IV) complexes were filtered, washed with dry ethanol 

Introduction dried in vacuum over fused calcium chloride. 

In continuation of our earlier work on the bivalent The complexes were further' purified by subjecting 
transition metal complexes with the Schiff bases extraction using dry ethanol, 

derived from vanillini, we now report the complexes Analysis ,—^The metals, nitrogen and chloride were 

of cobalt(II), manganese (II), zinc(II) and oxovana- estimated by standard procedures^. The results of 
dium(IV) with vanillydene-o-toluidine, analysis are shown in Table I. 


Table I 


S. 

Elemental analysis* 

% 



Infrared frequencies 
cm“^ 

Electronic spectraf 
nm 

No. 

Empirical 

formulae 

N 

Cl 

Metal vOH vC 

=N V 

C=C I^C 

—0 vY—O Absorption bands 
and intensities 6Xl0~"* 

1. 

CisHijOaN (Ligand) 




3500 

1630 

1605 

1290 

.. 230 (0*40) ; 250(0 *61); 







1590 

1265 

280(1 *09); 310(1 *16); 








1.40 

1510 


330(1-11): 350(0 93) 

2. 

(CijHisOaN) CoCls 

3-67 

18*80 

16*10 

3400 

1635 

1590 

1310 

.. 250(1-34); 280(1-66); 


(3-76) 

(18*82) 

(16*40) 

3160 


1560 


325(2*12);610(0*025); 








1505 


675(0 038) 








1500 


3. 

(CisHyOjN) MnClj 

3*45 

18*76 

14*70 

3310 

1635 

1590 

1325 

.. 220(0*91); 



(3*80) 

(19-02) 

(14-97) 

3100 


1570 


25.(I* 19); 





1550 


280(1*51); 








1505 


320(1*78) 








1500 


4. 

(CisHisOjN) ZnCh 

3*42 

18*23 

17*12 

3400 

1635 

1590 

1320 

.. 250(1-49); 


(3-70) 

(18-49) 

(17-33) 

3160 


1550 


295(1-77); 






1510 


320(2*34) 








1500 


5, 

(Ci5Hi50jN)V0Cl2 

3*35 

18-52 

13*11 

3400 

1630 

1580 

1285 

990 250(0-94); 270 


(3*69) 

(18-74) 

(13*46) 



1510 


(1-35); 310 (1-08); 








590(0-053); 










. 920(0-048) 


* The calculated values are shown in the parenthesis. t The intensities are given in the parenthesis. 


Experimental Physical Measurements .—^The electronic spectral 

The chemicals used were of high purity grade, nieasurements were made on Hilger Uvispeck 

Metal chlorides used for preparing the complexes Spectrophotometer model H700, using one cm 

were analar BDH reagents. Vanadyl chloride was matched quartz cells. The ELICO bridge (cell 

a BDH reagent. constant 0*829) was used for conductivity measure- 

Preparation of the Ligand.—Vanillin and o-tolui- ments. In both the cases, DMF was employed as 

dine in stoichiometric quantities (1:1) were re- 1^^ solvent. The infrared spectra of the ligand! 

fluxed in ethanol for about two hours. The Schiff and the complexes were recorded on a Perkin- 

* base which separated on cooling was recrystallised Elmer Spectrophotometer—221, using KBr pellet. 

from ethanol and dried in vacuum over fused calcium Discussion 

chloride. 

Preparation of the Complex, —^Vanillin, o-toluidine The complexes have 1 : 1 stoichiometry and ax© 
and the corresponding metal chlorides in appropriate soluble in DMF and DMSO. 
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Conductance Measurements, —^The malar conduc¬ 
tance values in DMF at the concentration lO’i M 
show no appreciable dissociation suggesting non¬ 
electrolyte behaviour^. 

Electronic Spectra.-^-The electronic spectra of the 
ligand and the complexes axe very similar in the 
210-390 nm region apart from the enhanced inten¬ 
sities in the complexes. The intensity values given 
in Table I reflect this. 

Cobalt (II) complexes show an absorption spec¬ 
trum (X, 610 nm, €, 2-549 X 10^ : X, 670 nm; 
e, 3*84 X 10-) indicative of tetrahedral nature of 
the complex. - ; ■ 1 

The visible spectrum of oxovanadium (IV) com¬ 
plex can be interpreted in terms of symmetry 
by attributing the prominent band at 920 nm to 
the d d , transition and the other at 590 nm 

in the form of a shoulder to the transi¬ 

tion. The charge transfer band in the region 320- 
350 nm appearing. as a tail of high intensity is 
assigned to d^^—d^ti transition. These assignments 
are in agreement with the earlier reported values^. 

Infrared Spectra, —^The main infrared frequencies 
and their assignments^’®’'^ in the ligand and the 
complexes are given in Table I. 

The lowering of the intense band at 3500 cm’^ 
in the free ligand to 3400-3300 cjn'^ in the com¬ 
plexes is indicative of coordination through the 
OH group of the ligand. The apparent constancy 
of the band at 1635-1630 cm'^ in the ligand as 
well as the complexes suggest nonparticipation of 
nitrogen of C=N in the coordination to the metal. 
Also the phenolic C—O frequency in the ligand is 
moved to a hi^er frequency in the complexes, 
showing involvement of this group in the coordina¬ 
tion to metal. 

Thus the situation in the complexes can be 
visualised as follows: 



The 990 cm'i band in the oxovanadium (IV) 
complex suggests the considerable tt character of 
V—O bond and the monomeric nature of the 
complex^. 

Thanks are due to Dr. B. C. Subba Rao of 
Hindustan Lever Research Centre, Bombay, for 
the i,r. spectra. 


Department of Chemistry, M. A. Pujar. 

Karnatak University’s B. K. Prabhakar. 

Post-Graduate Centre, A. C. Hiremath. 

Gulbarga, Karnataka, India, 

June 19, 1975. 
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OXIDATION OF CROTYL ALCOHOL WITH 
CHLORAMINE-T 

During some of our investigationst-3 on the oxida¬ 
tion of alcohols by chloramlne-T, it was found that 
crotyl alcohol undergoes oxidation with a two 
cilectron change, with chloramine-T (CAT). A 
survey of literature shows little information on its 
oxidative behaviour or on analytical techniques for 
its estimation. The present communication reports 
an elegant method for the estimation of crotyl 
alcohol in aqueous solutions, using CAT. Although 
the oxidation was rapid, it was not instantaneous 
and hence a back titration procedure was employed. 
Materials and Methods 

Crotyl alcohol (Fluka, b.p; 125° C, n^z=z 1-424) 
was used without further purification. A weighed 
quantity of the alcohol was dissolved in the appro¬ 
priate solvent to give an approximately 0-2 M 
solution. CAT was purified by the method of 
Morris et al.^. An approximately decinormal solu¬ 
tion was prepared and standardized by the iodo- 
metric method. All other reagents were of accepted: 
grades of purity. Standard buffer systems were 
employed. Triply distilled water was used for 
preparing the solutions. 

Preliminary Studies 

Known amounts of crotyl alcohol solution in the 
proper solvent were added to a known excess of CAT 
in an iodine flask at room temperature (25 ± 2° C). 
The reaction mixture was kept aside for various 
intervals of time and then the excess of. CAT 
determined by back titration. A period of 10 
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minutes was adequate far the quantitative reaction 
in certain solvents. A typical set of resuilts for the 
oxidation of the alcohol by CAT is given in Table 1. 

Table I 

Oxidation of crotyl alcohol with chloramine-Tin 
10 min. at various pM values 


CAT used 

Medium Ratio of-- 

alcohol taken 


0 *1 N HCl 

0-984 

0-2 N HCl 

T012 

0-3 NHCl 

T018 

0-4 N HCl 

1-018 

0-5 NHCl 

T021 

TO NHCl 

T023 

T5NHC1 
*pH TO 

1-033 

T045 

*pH2-0 

T016 

pH 3-0 

1-006 

pH 4-0 

1-021 

pH 4-2 

1-022 

pH 5-0 

1-023 

pH 6-2 

0-923 

pH7-0 

0-783 

01 NNaOH 

0-018 

0-1 NNaOH 
+ OSO4 

0-101 

0-5MHC1O4 

0-349 

0-5MH2SO4 

0-307 


* HCl-KCl buffer. 

pH 3-7: Citric acid—-Phosphate buffers, 
crotyl alcohol: 0-5 m. mole, CAT taken, 4*5 m. 
mole. 

It is seen that oxidation is rapid and stoichiometric 
in HCl medium (0-2 —0*4 M) and in buffer 
media of pH 1-5, but is slow in presence of 
sulphuric and perchloric acids and at pH greater 
than 5. However, if the reaction is carried out in 
0-5-TO M HCl stoichiometric oxidation occurs 
within 2-3 minutes. It was also noted that substan¬ 
tial amounts of the alcohol can be estimated, within 
10 minutes, by having a 10-20% excess of the 
oxident in solution. 


Recommended Procedure 

Add aliquots of an aqueous solution of crotyl 
alcohol to 25 ml of 0-1 N CAT containing enough 
2 M HCl to give an overall acid concentration 0 • 5- 
TO M. Shake the mixture. After 5 minutes add 
20 ml of 10% potassium iodide and titrate with 
decinormal sodium thiosulphate. A blank is run 
with CAT solution alone. The amount of crotyl 
alcohol in the experimental solution is calculated 
on the basis of equation (1). 

Results and Discussion 

The stoichiometry of the oxidation can be 
represented as CH.^CH = CHCHoOH + RNClNa 

CH3CH zr CHCHO -h RNHo + NaCl ... (1) 

where R — p — CH3CgH4S02. 

The presence of crotyl aldehyde in the reaction 
products was shown by spot tests^. Further, the 
aldehyde was isolated as its 2-4 dinitrophenyl 
hydrazone<5 (MP. 189° C) and paper chromato¬ 
graphy was used to- identify the sulphonamide'^ 
(R^ = 0-905). The stoichiometry is imaffected by 
a reversal of the order of addition of the oxidant 
and crotyl alcohol. Also neutral salts have no 
influence on the rate of oxidation and stoichiometry, 
but the presence of perchloric or sulphuric acid 
considerably retards the reaction. Kinetic investiga¬ 
tions are in progress and the latter could probably 
be attributed to a specific inhibitory effect of CIO^” 
and SO4-" ions. Similar observations have been 
made in the oxidation of allyT and cinnamyl alco¬ 
hol s^ with CAT. Some typical results of 
analysis ai'e given in Table II. The values obtained 
are accurate within 0*5%. 

Table II 


Estimation of crotyl alcohol with chloramine-T 


Alcohol 
taken (mg) 

Alcohol 
found (mg) 

3-99 

4-01 

7-99 

8-00 

10-48 

10-46 

13-98 

13-99 

17-47 

17-45 

20-96 

20-99 

24-46 

24-67 

27-95 

27-97 

31-05 

31-06 

34-94 

34-95 

38-93 

38-74 
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SPECTROPHOTOMETRFC studies on Zn+2 
WITH 7-oc-ANILlNO BENZYL-8-QU1NOL1NOL 
(ABQ) 

7-oc-Anilmo benzyl 8-QuinolinoI (ABQ) was first 
prepared by Pirrone^ and Phillips^ and its chela¬ 
ting tendency was first qualitatively studied by 
Phillips^. A survey of literature reveals that its 
stability and spectrophotometric study has not been 
studied. This study was undertaken by us. The 
stability, composition and its use as spsctrophoto- 
metric reagent for bivalent metal Zn (II) chelate 
of ABQ has been determined spectrophotometrically 
in 60% vjv dioxane : water system using Job’s 
Continuous Variations, molar ratio and slope ratioi 
methods. 

Experimental 

The ZnS04 solution was standardised by EDTA, 
titration and was further diluted to provide 4 x 
10‘3 M Zn+- solution. Ligand ABQ (4 x 10“3 M) 
solution was prepared in pure dioxane. Buffer 
solutions had a pH range of 0-65 to 9-6. The 
absorbance readings were taken on Bosch-Lomb 
spectrophotometer at 30 ± 1° in 60% vjv d'oxane : 
water. The spectral study showed at 390 nm 

at pH 7-6. 

The nature of the complex was studied by 
employing three different methods, namely. Vox- 
burgh and Cooper^, Job’s method of Continuous 
Variations^ using equimolar solutions Slope ratio® 
and Molar ratio'^. 


Job*s method of continuous variations .—For this 
measurement 4 x 10'^ M solutions were employed 
at 7-6 pH, the absorption being measured at 
390 nm. The results showed maximum absorption 
at 0*33 mole fraction which indicates the formula 
of the chelate as 1 : 2 [Zn (ABQ)2]. Slope ratio 
and Molar ratio also gave similiar results. The 
stability constant of the complex as calculated by 
Dey and Banerjee’s Method^, was 6*2 x lO^®. The 
free energy of formation was 26-8 K. cals/mole at 
30“ ±i 1® C. The mole ratio method gave stability 
constant of 4-0 x lO^s. The method is useful for 
spectrophotometric determination of Zn+2 by ABQ 
at 4-8 pH. 

The authors are thankful to Dr. K. A. Thaker, 
Professor, for providing laboratory facilities, to 
C.S.I.R., New Delhi, and Gujarat State for the award 
of scholarship to Y.N.B. and K:K:P., respectively. 
University Department of Y. N. Bhatt. 

Chemistry, K. K. Patel. 

Saurashtra University, K. J. Shah. 

Bhavnagar, December 26, 1974. R. S. Patel.* 
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SPECTROPHOTOMETRIC DETERMINATION OF 
RUTHENIUM (ITU WITH THIORIDAZINE 
HYDROCHLORIDE 

Introduction 

Reagents proposed for the spectrophotometric 
determination of ruthenium have been reviewed^'^. 
Thioridazine hydrochloride (TH) recommended by 
the authors for the determination of palladium (11)® 
has now been used for the spectnophotometrio 
determination of ruthenium (HI). 

Experimental 

Standard solution of ruthenium (HI) was prepared 
from ruthenium (III) chloride in 1*0N hydrochloric 
acid and standardised. A 0*2% aqueous solutioni 
of TH was used. All other solutions were prepared 
from reagent grade chemicals. Beckman Model 
DB Spectrophotometer was used for absorbancy 
measuremeiits. 


i- 


"ir 
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Procedure. —^Transfer an aliquot of the sample 
solution which contains from 20 to 200 Mg of 
Ru(III) to a 25 ml volumetric flask. Add 
sufficient sulphuric acid so that the final solution 
will be 1*5 N in sulphuric acid. Add 5 ml of 0-2% 
TH. Dilute to volume with double distilled water. 
Measure the absorbance a reagent blank at 
640 nm after 10 minutes. Compare the absorbance 
with a standard curve to calculate the amount of 
ruthenium (III). 

Results and Discussion 

TH forms a blue coloured species with ruthe¬ 
nium (III) instantaneously at room temperature 
(22°-25° C) in sulphuric or hydrochloric acid. The 
sensitivity in the four acid media (1*5 N) is in the 
order-~HCl > HoSO^ > H3PO4 > HAC. The 
maximum colour development takes place in 10 
minutes after mixing the reagents. The stab'lity 
of the blue colour in 1*5 N H2SO4, HCl, H3PO4 
and HAC is 30, 20, 8 and 5 minutes respectively. 
Hence sulphuric acid medium has been selected. 
Nitric acid medium cannot be used as it oxidises 
TH. 

The maximum colour intensity is observed in 
0*l--2*5 N H2SO4. Above 3*0 N precip'tation of 
the reagent takes place. A fifteen-fold molar excess 
of the reagent was necessary for the full develop¬ 
ment of the colour intensity. The blue coloured 
species assumed to be a radical exhibits absorption 
maximum at 640 nm at which the reagent 
does not absorb. The absorbance values remained 
constant for 30 minutes and were insensitive to 
temperature in the range 5-50° C. The order of 
addition of reagents was not critical. Beer’s law 
is obeyed from 0*8 to 8*0 ppm of ruthenium. The 
optimum concentration range evaluated by Ring- 
bom’s method^’S is 1*5 to 7*0 ppm. The Sandell 
sensitivity of the colour system was found to be 
0*0222 Mg Ru(III) cm"2. The molar absorptivity 
was 4*58 X 10^ litre mole“i cm"i. 

With the help of this reagent, as little as 4 ppm^ 
of Ru(III) can be determ*ned in presence of 
1000 ppm of the ions of Zn(II), Mg(II), Ca(II), 
Ba(II), Sr(II), fluoride, chloride, bromide, nitrate, 
sulphate, phosphate, oxalate, acetate ; 100 ppm of 
Ni(II), Co(II), Cu(II), UOsCII) and EDTA. 
However the ions of other platinum metals, Au(III), 
Ag (I), V(V), Ce(IV), thiosulphate and iodide were 
found to interfere at all concentrations. 

Analysis of synthetic samples. —^In one phase of 
the process'ng system devised for experimental 
Breeder reactor-II (EBR-II), molten zinc and zinc- 
magnesium alloy are used as solvents in the separa¬ 
tion of uranium from ruthenium and other fission 
products, The pesults of analysis of ruthenium in 


the synthetic mixtures 'corresponding to zinc- 
magnesium alloy composition are given in Table L 

Table I 


Determination of ruthenium in zinc-magnesium alloy 


Zinc 

addeJ, 

mg 

Magnesium 

added, 

mg 

Ruthenium 

No. of 
determi¬ 
nations 

added 

found 
av. Mg 

30 


4*00 

3*98 

5 


30 

400 

3*99 

5 

i5 

15 

4*00 

3-97 

5 

15 

15 

200 

1*99 

5 
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THE EFFECT OF ULTRASOUND ON THE 
CATALYTIC ACTIVITY OF COPPER 

The reported work-hardenmg of fee metals^ and 
a 30-100 fold increase in the rate of recrystallisa¬ 
tion, in oxygen-free, high-conductivity copper^, both 
induced ultrasonically, and the variation of the 
velocity of ultrasound and attenuation in copper 
under varying static stress^, when viewed in the 
light of Hutchison’s review^ on ultrasonic absorp¬ 
tion in solids, clearly indicate the existence of a 
definite interaction between ultrasound and disloca- 
t'ons in a solid. If the ultrasound can also bring 
about an alteration in the catalytic activity of a) 
metal, that will, indeed, provide a new evidence 
in favour of Cratty and Granato’s hypothesis^ that 
the surface terminations of dislocations are one 
type of active centres. A survey of the literature 
does not reveal any attempt made in this direction, 
hence, the present investigation. 

Square pieces (3*0 cm X 3*0 cm) of copper 
foils (99*9%, B.D.H.) were used ; the gm. equV. 
of hydrogen peroxide (0*25 N) decomposed per 
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unit surface area of the foil during the initial 

10 min. of the reacTfon at 69*5° C at a stirrer 
speed of 200 rpm was taken as a measure of the 
activity, of the foil. 

In one set of exploratory experiments the copper 
foils were first annealed in air for one hour at 
= 150°~480°C and then subjected to the 
following sequence of treatments : 

I (a) [QD], I {b) [QID], I (c) [QDID] where 
Q, quenching the annealed foil in water at 25° C; 
D, dipping the foil in 2 N H 2 SO^ for 3-4 min. 
until it regained its shine, i.e.j the surface oxido 
dissolved outt; I, insonating the foil at frequency 
80 kHz (60W/cm2) for 30 min. at 25° C. The 
apparatus for insonation consisted of an ultrasonic 
cleaner (Type 1201, Systronics) fitted with an 
electrical-to-mechanical power transducer at the 
bottom of the tank; the foil was placed in con¬ 
tact with the transducer with water (at 25° C) 
standing to a height of 9 cm above it; as there 
was warming up of the water during insonation, 
it was carried out with interruptions. 

In another set of experiments the unannealed 
copper foils were immersed in 0*25 N hydrogen] 
peroxide for 20 min. at 69*5° C to oxidise thei 
surface and then subjected to either [ID], 11 (u) 
or [DID], II (b) treatment. 

Figure 1 shows the variations of (a/a) with 
T^, being the catalytic activity of the untreated 
foil (1*14 X lO'-i gm. equiv. of hydrogen peroxide 
decomposed cm “2 in 10 min. at 69*5° C). 

The results of 

I (u) simply confirm the earlier findings of the 
authors®. 

1(b) and I (c), though different from those of 
I (u), are new and significant; they clearly 
reveal that while in the presence of surface 
oxide, ultrasonic annealing of activity does 
occur, in the absence of the surface oxide, 
however, the activity, apparently, remains 
unchanged. 

11 (a) and II (^) showed that even without previous 

annealing the oxide-coated foils lost about 
30% of their activity (a^) while the ‘oxide- 
free’ ones lost no activity. 

Incidentally, the observed absence of activity decay 
at T^ < 200° C can, now, be attributed to negligible 
or partial oxidation of the metal at low T^. {see- 
curve I (b) in Fig. 1}. 

This observation assumes special significance when 
it is recalled that surface oxide has also been found 
to affect such of the bulk properties as internal 
friction^ and steady state creep rate® of copper and 
other metals. Thus, it is clear that the effect of 
ultrasound on the catalytic activity of copper is 
independent of T^ but, dependent on the coverage 


of the metal surface by its oxide, no matter how 
the surface oxidation is brought about; a 
detailed correlation between this effect and the 
extent of surface oxidation is under investigation. 



Anyway, the present investigation succeeds in 
providing not only a new and strong evidence ini 
favour of Cratty and Granato’s hypothesis^, but 
also, a new insight into the possible relationship 
between the problem of active centres (on the 
surface of a metal catalyst) and such of the physical 
properties as internal friction, creep, recrystallisation, 
hardness, etc. Further studies are in progress. 

The authors are thankful to the Director of the 
National Institute of Oceanography, Panaji, for 
making available the ultrasonic and other facilities. 
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OCCURRENCE OF THE TRACE FOSSIL 
HIRMERIA FUCINI 1936, IN THE 
intertrappean bed of NINAMA, 
SURENDRANAG \R DISTRICT, GLMARAT 
We wish to report the first occurrence of a trace 
fossil from the Intertrappean Bed at Ninama (22° 
18' : 71° 20') which adds siginificantly to our know¬ 
ledge about the depositional conditions of this bed. 

By its narrow sharp crested ridges running sub¬ 
parallel and criss-crossed by similarly narrow canals, 
to produce an intricate pattern, the present material 
can be easily identified with Hirmcria khadluensis 
Chiplonkar and Chare- reported from the cherty 
limestone of the Lameta Beds around Khadlu, 2 km 
south of Mongra (22° 00' 38" : 74° 02' 30") ; the 
only observable difference is that the ridges in the 
specimens from Khadlu are slightly less sharp 
crested than^in the present material. 



Fig. 1. Hirmeria khadluensis Chiplonkar and 
Chare, x 1'5—“A” Associated burrow fossil. 

Hirmeria Fucini is interpreted-^ as due to 
inorganic process and its occurrence along with a 
burrrow fossil (indicated by “A” in. Fig. 1) belong¬ 
ing to the Domichnia type of SeilacheFs^ ethological 
group, indicates a period of retardation in deposition 
and noneuxinic origin for the sediment. 


The burrow ("A” in Fig. 1), associated with the 
present trace fossil, is inclined to the bedding plana 
at a very low angle, suggestive of the animal moving 
in just sub-surface position, and, collecting food, 
from the sediment surface where it was accumulating 
under conditions of retarded sedimentation. 

While Hirmeria Fucini, 1936, comes from (?) 
Lower Perm* an, of Itali (Verra Cano), the 
occurrences of Hirmeria in India are from cherty 
limestones of fresh water lacustrine deposits (Lameta 
and Intertrappean Beds) of much higher horizons, 
viz.,date Creteaceous to Palaeocene as indicated by 
the conventional fossils'^-2^ 

Maharashtra Association G. W. Chiplonkar. 

for the Cultivation of Science, R, M. Badve. 
Poona-4, May 24, 1975. 
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A NOTE ON THE PSEUDO-OOLITES FROM 
THE GREAT LIMESTONE OF LAIN, 
UDHAMPUR DISTRICT, JAMMU PROVINCE, 

J AND K STATE (INDIA) 

The present note deals with the finding of pseudo- 
oolites from the Great Limestone of Lain (Lat. 32°. 
59' 30" N and 75° 02' 00" E, 43p/l). The Great 
Limestone of Lain is the oldest formation in the 
area and its base is not exposed in the area covered 
It is overlain by. the Eocenes and other late Ter¬ 
tiary formations. 



The Great Limestone portrays variation both in 
physical and chemical traits within wide limits. 
At places, the limestone is partly or completely 
dolomitised. It is massive, hard, dense, usually non- 
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crystalline extensively jointed, fissured and fractured 
in an irregular pattern. While making a sedi- 
mentological studies of the rocks of the area, the 
author came across some samples of the limestone 
which exhibited pseudo-oolites for the first time. 

The pseudo-oolites are light grey to brown and 
dark brown in colour. The intensity of colour 
decreases from centre outward, towards the 
periphery. Areas in which the grains are exceed¬ 
ingly fine or impure appear dark, while those ini 
which the grains are coarser and purer have a 
distinctly lighter shades. The fine grained pseudo¬ 
oolites are mostly oval in outline and are dark and 
embedded in a clearer and coarser calcite. The 
ovules may represent fecal pellets of organisms 
that lived in the muds when they were being 
deposited. The colouring pigment is generally of 
organic origin. The average size of the pseudo¬ 
oolites varies from 0*086 to 1*5 mm and they have 
no genetic relation with the number of rims or 
the nuclei, which ordinarily control the size of 
the normal oolites. 

In a few sections, some of the pseudo-col ites 
appear to be deformed. The deformation is due, 
either to corrosion in situ, contraction of certain 
individuals in a matrix which would permit a rela¬ 
tively easy movement of the materials, or due to 
strong agitation in the environments. Since the 
pseudo-oolites have no concern with agitated waters, 
as they are formed mostly in an eperic environment 
of quiet sedimentation, it appears plausible that 
the deformity was due to .algal activity, at the time 
of sedimentation. The algae was blue green belong¬ 
ing to collenia group. The deformation resulted 
in perforation, punctuation and break up of r the 
original set up of the pseudo-oolites. 

The pseudo-oolites appear to have been formed 
in marine, shallow, quiet water environments. The 
algae played a vital role for the entrapment of 
precipitated carbonate. 

The Great Limestone of Jammu has a close 
resemblance to that of the Krols, from which the 
algal oolites have been reported. The presence of 
fossil “Oncolite” (C. Gundu Rao, 1970) from the 
Krols has established their upper Pre-Cambrianl 
age. It is thus obvious that the pseudo-oolites have 
thrown much light on the diagenetic h'story of the 
Great Limestone. The Great Limestone of Jammu 
from which the pseudo-oolites have been found now 
are of algal origin and are of an upper Pre- 
Cambrian age. 

Department of Geology,,, Satjsh Kumajr Chadha, 
Government G.M^r Science College, 

Jammu, , 

July 11, 1975, ; 
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DISCOVERY OF DEVONIAN SCOLFCOnONTS 
IN THE LESSER HIMALAYAN ZONE OF 
GARHWAL, U P. 

The find of bryozoans, brachiopods and other 
fossils from the shaly horizon of the Boulder Slate 
Member forming part of the “Lower Bijni Tectonic 
Unit” exposed on the southern limb of the Garhwal 
Syncline has aroused much interest among those 
working on Himalayan Geologyi‘3. On the basis: 
of fossils collected from different localities, Middle 
Carboniferous to Perm'an ages were assigned to 
the fossiliferous beds2~4. According to Ravi 
Shanker and Ganesan^ the beds yielding Upper 
Palaeozoic fossils are conformably overlain by the 
gritty quartzite and sandy limestones. 

One of us (B. S. T.) visited the Dogadda 
(29° 48' 24" : 78° 36' 48") area of Garhwal and 
collected rock specimens from different strati¬ 
graphic horizons. One of these samples, col-ected 
from a locality about 1*5 km north of Dogadda 
from the sandy limestone horizon on macerat’on 
in N/10 acetic acid has yielded fairly well 
preserved scoleoodont assemblage (Fig. 1) of 
probable Devonian age. The fauna includes 
Nereidavus aff. ontarioensis Stauffer, Nereidavus aff. 
planus Stauffer, Kettnerites cf. kosoviensis Zebera, 
Eiinicites sp. In addition to these, specimens of 
worm tubes referable to Protoscolex sp. were also 
obtained. All the scolecodont forms referred to, 
above have close affinity with Devon‘an scolecodonts. 

The find of Devonian scolecodont fauna from the 
beds conformably lying above the Boulder Slate 



223 


Letters to the Editor 


Vol. 45, No. 6 1 
March 20, 1976] 

Member and gritty qiiartzites of Upper Palaeozoic 
age is significant as it is suggestive of the sequence 
being inverted. The work on the fauna is in 
progress and the details will be published shortly. 



B C 


A 


Fig. 1. A, Kettnerites cf. kosoviensis Zebra, x 80, 
dorsal view; B and C, Nereidavus aff. ontarioensis 
Stauffer, x 50, dorsal and ventral views. 

Centre of Advanced Study B. S. Tewari, 

in Geology, • R. K. Kachroo. 

Panjab University, V. J. Gupta, 

Chandigarh, December 12, 1975. 
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FIRST RFCORD OF THE MICROSPORIDIA 
NOSEMA SP. ON PLUSJA PEPONIS F. 

FROM INDIA 

In India, the occurrence of microsporidia Nosema 
sp. has been reported on Honeybeesi and on silk 
worms2. But no record of Nosema sp. was reported 
on Plusia peponis from India. Recently, a group 
of P. peponis larvae collected from snakegourd 
around the University Campus, Coimbatore, was 
found dead. The tissue smears, revealed numerous 
spores of Nosema sp. (Fig. 1) in the fat body. The 
spores were harvested by differential centrifugation. 
A heavy spore suspension in distilled water was 
found to be infective on inoculation to disease 
free healthy larvae by ingestion. On piercing the 


infected larvae with a needle, a whitish body fluid’ 
oozed out which had spores. 



Fig. 1. Spores of Nosema sp. in Plusia peponis 
under phase contrast. 

This appears to be the first record of the Nosema 
sp. on P. peponis from India. 

Our thanks are due to Dr. Gerard M. Thomas, 
Insect Pathology Laboratory, University of 
California, for his kind help in identifying the 
pathogen. 

Department of Entomology, K. Narayanan. 

Tamil Nadu T. R. Subramaniam. 

Agricultural University, 

Coimbatore 641 003, October 20, 1975. 
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HOST CORRELATED VARIATION IN 
TRIALEURODES PARA SINGH AND 
BEMISIA TABACI (GENNADIUS) 
(ALEYRODIDAE : HOMOPTERA : INSFCTA) 

The last larval exuvium or the pupal case in most 
aleyrodids remaining closely attached to the leaves 
of their host plants, offer a multitude of d’agnostic 
features aiding in the proper placement of the con¬ 
cerned genera and species. As adult aleyrodids are 
not always associated with their hosts, the identity 
of species based on a collection of such pupal cases 
from their host plants is of considerable significance' 
not only in understanding the host range, but also 
the impact of different host plants on the degree of 
intraspecific diversity of the concerned spsciesi 
Takahashii (1933) established a correlat'on between 
the structure of the pupal cases of species with the 
nature of the leaves of the host plants. The varia¬ 
tions in the number and size of the setae were 
reported in a few species like Bemisia iabaci by 
Husain and TrehanS (1933), in Aleyrodes fragriae 
Walker by Deshpande^ (1933) and in Asterobemisia 
caprini (Koch) by Trehan^ (1940), Russel® (1948^ 
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indicated the-effect of the physical nature of the 
leaves on the morphology of the species of 
Trmleurodes and indicated that the genus as a 
whole is considerably plastic. Takahashi^ (1955) 
reported variations in the size of the dorsal setaei 
and pupal cases found among the individuals in the- 
same colonies of Pealiiis rubi Takahashi on many 
of its hosts. Mound^ (1967) in his work on host 


of separable morphological forms, earlier considered 
as distinct species. 

An attempt has been made here to provide a 
comparative idea of the degree of intraspecific 
diversity in Bemisia tabaci and Trialaleurodes rara 
on different host plants and the variations studied 
with respect to several characters cited in Tables 
I and IT. 


Table I 


Host correlated variation in certain characters of the pupal case of Bemisia tabaci 


Nature of leaves 

Siliceous 

Hairy 

Partially 

hairy 

Glabrous 

Host plants 

Oryza sativa Gauzuma 
tomeniosa 

Physalis 

peruviana 

Gossypium 

hirsiitum 

Aristalochia 

bilobosa 

Lab lab niger 
{ — Dolichos 
lablab) 

Length (mm) 

0-83-0-85 

0-46-0-47 

0-57-0-59 

0-57-0-59 

0-58-0-64 

0-57-0-64 

Width (mm) 

0-47-0-50 

0-30-0-39 

0-37-0-40 

0*44-0-47 

0-44-0-47 

0-42-0-48 

Elongated dorsal setae 

One on 
cephalic 
region 

Seven 

Seven 

None 

None 

None 

Dorsal pores and porettes 

Present 

Absent 

Absent 

Present 

Absent 

Absent 

Margin 

Crenulate 

irregular 

Crenulate but 
sometimes 
deeply 
indented 

Crenulate, 

irregular 

Smooth, 
crenulate at 
tracheal 
pores 

Crenulate 

Smooth or 

fairly 

irregular 

Thoracic tracheal folds 

Present 

Present 

Present 

Present 

Present 

Present 

Median tubercles 

Absent 

Two 

Absent 

One or none 

Two 

Rarely one 

Subdorsal abdominal 
papillae 

Absent 

Poortly 

defined 

Absent 

Poorly 

defined 

Six, but 
ill-defined 

Frequently 

absent 

Subdorsal area 

Finely 

rugose 

Narrow and 
rugose 

Narrow and 
rugose 

Smooth or 
finely rugose 

Broad and 
smooth 

Broad and 
smooth 

Caudal ridges 

Slightly 

indicated 

Clearly 

visible 

Clearly 

visible 

Poorly 

defined 

Poorly 

defined 

Poorly 

defined 

Vasiform orifice (mm) 

0-071-0-094 

X 

0-052-0-058 

0-047-0-055 

X 

0-038-0-041 

0-058-0-061 

X 

0-041-0-044 

0-055-0-058 

X 

0-041-0-047 

0-063-0-072 

X 

0-044-0-047 

0-058-0-063 

X 

0-047 

Lingula tip (mm) 

0-033 

X 

0-016-0-019 

0-016-0-019 

X 

0-014 

0-022-0-025 

X 

0-011-0-014 

0-022 X 0-017 0 019-0-025 

X 

0 016-0 019 

0-022-0-025 

X 

0-014-0-017 

Operculum (mm) 

0-033-0-039 

X 

0-044-0-050 

0-022-0-025 

X 

0-030-0-033 

0-025-0-030 

X 

0-033-0-036 

0-027-0-030 

X 

0-036 

0-030-0-033 

X 

0-033-0-039 

0 030 

X 

0-036-0-047 

Caudal furrow (mm) 

0-066-0-067 

0-036-0-044 

0-049-0-052 

0 046-0 050 

0-041-0-050 

0-041-0-044 


correlated variations in Bemisia tabaci established It may be evident that the pupal cases fromi 
throvigh experimental work, the existence of a number Oiyza saiiva are very elongate, bearing a pair of 
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Table II 

^ Host correlated variation in certain characters of pupal case r>/Trialei]rodes rara 


Nature of leaves 

Glabrous 



Partially 

hairy 

Hairy 

Host plants 

Aristolochia 

labiosa 

Lai bab niger 
(= Dolichos 
lab lab) 

Phyllanthus 

acidus 

Ricinus 

communis 

. Gossypium 
hirsutum 

Bauhinia sp. 

Length (mm) 

0-05-0*56 

0-48-0-64 

0*46-0-47 

0-53-0-57 

0-54-0-55 

0-44-0-51 

Width (mm) 

Number of strong 
crenulations at thoracic 

0-33-0-37 

0-33-0-41 

0-30-0-31 

0-31-0-3'/ 

0-38 0-40 

0-30-0-32 

tracheal ending 

Number of strong 
crenulations at 

5~1 

8 

8 

8 

S-14 

7 

caudal ending 

6 

8 

4 

6 

6 

8 

Cephalic setae (mm) 

0017 

0-014 

0-017 

0-014 

0-014 

0-019-0-022 

First abdominal 

setae (mm) 

0014 

0011 

0-017 

0-014 

0-014 

0-019 

Eighth abdominal 

setae (mm) 

0014 

0-014 

0-014 

0-014 

0-014 

0 011-0 014 

Caudal setae (mm) 

0-039 

0-044 

0-041 

0-044 

0-044 

0-044 

Vasiform orifice (mm) 

0-055 

0-052-0-055 

0-050-0-058 

0-050-0-055 

0-055-0 058 

0-047-0-052 

X 

X 

X 

X 

X 

X 


0-044-0-050 

0-041-0 050 

0 041-0-044 

0 -044-0 050 

0-044 

0-041-0-050 

Operculum (mm) 

Number of submarginal 

0-027-0-030 

0-033-0-036 

0-025-0-033 

X 

0-030-0-039 

0-028-0-030 

X 

0-030-0-033 

0 030 X 0-030 0 033 x 0 036 

0-022-0-028 

0-030^0 036 

papillae 

48-54 

41-57 

52-46 

48-50 

56-59 

30-56 

Number of subdorsal 

papillae 

5-8 

5-6 

5 

6 

6 

10-30 

elongate setae on the 

cephalic region. 

differing very 

Dept, of Entomiology, 

B. V. David. 
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on hairy leaves, and none in those taken on glabrous Entomology Research T. N. Ananthakrishnan. 
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e-xtremely common occurrence on a variety of hosts Loyola College, 
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REGULATION OF URIC ACID SYNTHESIS 
DURING AESTIVATION BY GLUTAMINE 
LEVELS IN PILA GLOBOSA 

Earlier reports on aestivation indicated that uric 
acid synthesis is put up in the early stages of 
aestivation in Pila globosa^ and consequently gluta¬ 
mine levels^ and glutamine synthetase activity^. 
The glutamine synthetase was known to increase so 
as to meet the needs of uric acid synthesis, though 
the cellular environment is not favourable for the 
activation of the concerned enzyme^. The rate 
of uric acid synthesis is decreased in the digestive 
gland and mantle of Pila globosa after three months 
of aestivation^. Hence it would be more pertinent 
to study the levels of the enzyme, glutamine 
synthetase, after three months of aestivation. The 
present report concerns the estimation of the enzyme 
by the method of Iqual and Wu» in the digestive 
gland, mantle and foot of active and of 6 months 
aestivated Pila globosa. 

The activity of glutamine synthetase has decreased) 
by 59% in the digestive gland of 6 months aesti¬ 
vated Pila globosa (Table I). The other two 


Table I 


Glutamine synthetase activity in the digestive gland 
of active and 6 months aestivated Pi!a globosa 

Sample 

Activity, g. moles of y glutamyl hydroxamate 
formed/gm. wet wt. of tissue/hr. values 
mean di S.D. 

Active 

6*3zbl-8 

Aestivated 

2*6±1*2 


Level of significance, p value < 0*001. 

Note.—Each value is the average of 10 separate 
experiments. 


tissues, viz.j mantle and digestive gland had not 
detectable enzyme activity, both in the active and 
aestivated snails pointing towards the pivotal role 
of glutamine levels in limiting the uric acid bio¬ 
synthesis. Similar function for glutamine synthe¬ 
tase in the control of nitrogen metabolism where 
the glutamine levels autoregulate- their flow either 
towards urea synthesis or uric acid synthesis had 
been envisaged in terrestrial gastropods®. The 
decrease of the enzyme in 6 months aestivated 
Pila globosa may be due to the different modes of 
control on the enzyme. Pila globosa was believed 
to rely on the carbohydrate and fat reserve after 
3 months of aestivation. Hence an increase 
in glutamine synthetase activity after 

3 months of aestivation is not warranted. But 
earlier studies in 3 months aestivated snails showed 
that the cellular environment which favours 
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adenylylation or deactivation of the enzyme is com¬ 
pensated by active deadenylylation thus increasing 
the activity of glutamine synthetase during this 
period. The decrease in the activity of glutamine 
synthetase after 3 months may be due to the loss 
of this control by deadenylyl^ting system. But 
such a conclusion is also not appropriate since the 
synthesis of each adenylylating complex requires 
12 ATP which will be a wasteful dissipation of 
high energy molecules. It remains to be seen 
whether the enzyme is reguated at the genetic level 
in the control of enzyme concentration itself. 

This research is supported, in part, by a grant 
from the Department of Agriculture under P.L. 480 
(A-7-ADP-31). 

Department of Zoology, Y. Srinivasa Reddy. 

S.V. University, K. S. S'Waml 
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EFFECT OF HYPOPHYSECTOMY ON SERUM 
CHOLESTEROL IN CATFISH, HETEROPNEUSTES 
FOSSILIS BLOCH. 

The pituitary gland seems to be essential for 
cholesterol utilization, because its surgical removal 
results in hypercholesterolemia^’S. However, it also 
influences the secretion of other endocrine glands 
and, therefore, its absence for a long period would 
result in hormonal imbalance, which, in turn, would 
affect cholesterol utilization. Since such a study is 
not reported earlier, the present work was undertaken 
to find out hypophysectomy effects on serum! 
cholesterol level at intervals of one, two, four and 
fifty weeks. The results reported in this investigation 
are based on serum cholesterol level in 21 hypo- 
physectomized and 22 sham-hypophysectomized 
(controls) animals. The source of fish, their labo^ 
ratory care and the method of hypophysectomy are 
described elsewhere'^. The periods during which the 
hypophysectomles were performed were September 
1972, February 1973 and May 1973. The animals, 
which were hypophysectomized during May 1973 
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were sacrified one and two weeks after the opera- 
ton, whereas those operated during February 1973 
and September 1972 were sacrificed four and fifty 
weeks after the operation. Blood samples were 
drawn at autopsy from the caudal veins and the 
cholesterol content was determined colorimetrlcally 
according to the method of Abell et al.^. Statistical 
analysis was based on Student’s Y test 

It is seen from the results (Table I) that there 
is no siginificant difference between the serum 
cholesterol levels in the controls and in the hypo- 
a physectomized animals within a period of one week. 


Table I 

Effect of hypophysectomy on serum cholesterol {mgj 
100 ml) in Heteropneustes fossLis 


Duration 

(weeks) 

Controls 

Hypophysectomized 

fish 

1 

380±40 

420±60 


(6) 

(6) 

2 

410±28 

*810±37 


(5) 

(5) 

4 

430±39 

*1065±84 


(6) 

(6) 

50 

524±52 

*670 ±47 


(5) 

(4) 


* P< O-OOl. 

Number of animals is given in parenthesis. 


However, the serum cholesterol level becomes almost 
double within two (810 ±37 mg/100 ml) and four 
(1065 ± 84 mg/100 ml) weeks after hypophysec¬ 
tomy as compared to the cholesterol values in the 
corresponding controls (410 ± 28 mg and 430 ± 
39 mg/100 ml). After one year the serum choles¬ 
terol level is depleted in the. hypophysectomizedj 
animals as compared to that in the other experi¬ 
mental groups, although it is still higher than the 
corresponding control level. These observations 
indicate the presence of hypocholesteromic pituitary 
factor(s) in Heteropneustes fossilis. The depletion 
of cholesterol level in hypophysectomized animals 
after one year is a significant feature and is probably 
due to the hormonal imbalance as a result of 
hypophysectomy which has affected the mobiliza¬ 
tion and/or utilization of cholesterol in this fish. 

Post-Graduate D. M. Jaiswal. 

Department of Zoology and D. K. Belsare. 

Ambedkar College of Science, 

Nagpur University, 

Nagpur, April 22, 1975 
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THE EFFECT OF HEAT TREATMENT ON THE 
MOISTURE, VOLATILE MATIER AND 
CALORIFIC CONTENT OF 1 HE DEPOT FATS 
OF SOME FRESHWATER FISHES 
Despite considerable work on the chemistry of fish 
lip-ds^"^, information on the moisture and volatile 
matter and the relation between volatility and the 
calorific value of the fats of Indian freshwater fishes 
seems to be lacking. The present study which is 
based on the quantitative estimates of moisture, 
volatile matter and energy content in the depot 
fats of four species of freshwater teleosts, namely, 
Rita rita (Ham.), Heteropneustes fossilis (Bloch.), 
Wallagon:a attu (Bloch.) and Ophicephalus punc- 
tatus (Bloch) is an attempt in this direction. 

The methods for the determination of moisture 
and volatile matter in the fat and that of heat 
treatment were the same as given in the A.O.A.C.^^.' 
All values have been calculated on wet weight 
basis. 

The concentrations of the two constituents were 
found to differ in different species of fishes 
(Table I). In the teleosts investigated, the moisture 
and volatile matter were found to be least con¬ 
centrated in the cat-fish, Rita rita, while their con- 
Table I 

Moisture, volatile matter, and loss in calorific content 
during heat treatment of the depot fats of some fresh¬ 
water teleosts 


Loss in 
calorific 

Moisture and content during 
Species of fish volatile heat treatment 

matter • (calories per 
^ (%) 100 g fresh 

_ depot fat) 


Rita rita (Ham.) 

4-650 

43-245 

Heteropneustes fossilis 
(B.och.) 

7-278 

67-685 

Wallagonia attu (Bloch.) 

8-965 

83-374 

Ophicephalus punctatus 
(Bloch.) 

13-636 

126-814 
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centrations were highest in the murrel, Ophicephalus 
pimctatiis. Since drying of lipids during various 
technological processing has been reported to lead 
to a substantial loss in the quantity of more volatilei 
fractions, such as short-chain fatty acid methyl 
esters and some of the shorter-chain fatty acids^o, 
the loss in the calorific value of fish lipids would 
depend directly upon the degree to which they 
are volatile. Thus, the loss in the calorific value 
of the depot fat of Ophicephalus punctafus, with 
high volatile matter was greater than that in Rita 
vita, with low volatility (Table I). 

The authors are grateful to Professor S. M. 
Alam, Head of the Department, for providing 
laboratory facilities. Two of us (SM and lA) are 
thankful to the C.S.LR., New Delhi, for the award 
of Research Fellowship. 
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DIURNAL RHYTHMS IN MITOSIS OF CELLS 
OF THE WHEAT ROOT TIP MERTSTFIM 
Previous studies have shown that diurnal rhythms 
occur in mitosis in the root tip of several plant 
materials3’4-6. of these the onion showed a four- 
peaked diurnal rhythm in mitotic activity in root 
tips grown in darkness at constant temperaturei!2. 
This in fact, is contrary to the view held by several 
other workers including Lewis and Wolff et al!^ who 
observed two peaks of cell division in roots of onion 
bulbs. However, no such information is available 


on diurnal fluctuations in mitosis in cells of wheat 
foot tip meristem. This is a brief report on the 
rates of mitosis of cells in the wheat root tip 
meristems under variable conditions of illumina¬ 
tion at a fixed temperature. 

Seeds of wheat variety C 591 were sown at 1 hour 
Intervals for 24 hours in 52 mm petridishes on 
Whatman 40 filter-paper moistened with 5 ml of 
distilled water and were kept in the incubator in 
complete darkness at 20 ±: 1° C. Same procedure 
was followed when seeds were grown under 
continuous illumination provided by 300 watt incan- b 
descent Lamp at 20° ± 1° C. Twenty seeds were' 
germinated in such petridish. After 72 hours, 

3 mm long roots were pretreated with a saturated 
solution of a-bromo napthalene for 1 hour at 20 di 
1 ° C, followed by distilled water. They were fixed 
in 1 : 3 aceto-alcohol. Roots were hydrolysed in 
IN HCl for 15 min. at 60° C and stained in Feulgen 
reagent. Three roots were examined in each, 
collection period. Root tips of approximately 
0-5 mm length were cut and squashed in 1% 
r.ceto-carminc and 500 cells from the apical meristem: 
were scored under oil immersion. Cells exhibiting 
well defined prophases on, through tO' complete 
formation of the cell plate in telophase were observed. 

The study of frequency of the dividing cells in 
mitosis in wheat root tip meristem showed a regular 
wave of cell division during 24 hours when wheat 
seeds were germinated in darkness. The frequency 
in mitotic cell division gradually increased starting 
from 0 hour and reached maximum at 12 noon. 
Thereafter, there was a gradual decrease in mitotic 
activity and it became minimum towards 0 hour 
(Fig. 1 h). In contrast, constant illumination abo- 




Fig. 1 . Mitotic indices in wheat root tip meristern. 
a, Under constant illumination cell division was 
extremely variable with many irregular peaks and 
no perceptible mitotic rhythm ; b, Under constant 
darkness a single maximum peak’ in mitotic activity 
at noon, 12 O’ clock.* 
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lished mitotic rhythm and cell division was extremely 
variable with many irregular peaks ; no clear 
mitotic rhythm was observed (Fig. 1 a). 

The rate of cell division in wheat root tip meri- 
stem followed a diurnal variation when seeds were 
grown in complete darkness and showed one-peaked 
diurnal rhythm in mitotic activity at noon. Since 
soaking period was 72 hours in each case it can be 
suggested that maximum peak in mitotic cell 
division was not dependent on the time of imbiba- 
tion. This is not in conformity with that of Bishop 
and Kleint who observed that mitotic rhythm in 
onion root tip meristem was dependent upon the 
time of imbibition and during 24 hours there were 
four maxima and four minima in mitotic activity. 
They however, reported complete breakdown in 
mitotic rhythm in cells of onion root tip meristem 
following continuous white light illumination. The 
nature of association between rhythm pattern and 
time of the day needs further study. 

Division of Genetics, S. Choudhuri. 

Indian Agricultural Research P. K. Das. 

Institute, 

New Delhi 110 012, June 9, 1975. 
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CHANGES IN AMINO ACIDS AND AMIDES 
CONTENT IN JOWAR LEAVES INFECTED BY 
HELMINTHOSPORWM TURCICUM 
Helminthosporium turciciim Pass, causes severe 
leaf blight of jowar (Sorghum vulgare Pers.). 
Decrease! or increase- in amino acids and amides 
in infected leaves has been reported in different 
diseases. But a strange phenomenon was observed! 
in jowar leaves infected with H. turcicum. In this 
case aminO' acids decreased in young plants, but 
increased in old plants due to infection. The details 
are presented in this paper. 

Ten- and sixty-day old jowar plants (cultivar 
Co: 18), were inoculated with equal spore 
concentration ( 10 ^>/ml) of the virulent isolate of 
the pathogen. After seven days, when the symp¬ 
toms had fully developed, the lower three leaves 
were pooled and analysed for their amino acids 
and amides by the method described by Block 
et ol.^ and for their protein^. Two independent 
experiments were conducted and the data presented 
in Table I is the average of these two experiments. 
The data were also statistically analysed. 

All the amino acids and amides, excepting aspara¬ 
gine and methionine decreased due to infection 
significantly in the 10~day old plants. Excepting 
glutamic acid and glutamine, all the amino acids 
increased markedly due to infection in the 60-day 
old plants. There was appreciable amount of 
reduction in glutamine and glutamic acid contents 
and negligible amount of reduction in asparaginei 
content due to infection in the latter plants (Table I). 
When protein nitrogen content was analysed, 
its content in healthy and infected leaves was 0-31 
and 0*39% respectively in 10-day old plants and; 


Tablf T 


Amino acids, amides content of healthy and H. turcicum injected sorghum leaves 


Amino acids/amides 
in pgjg of fresh leaves 


10 -day old plants 


60-day old plants 


Uninoculated Inoculated 

C.D. 

Uninoculated 

Inoculated 

C.D. 

Histidine 

0 

0 


0 

49-0 


Asparagine 

5*4 

5-4 

N.S. 

4-4 

4-0 

0-2 

Aspartic acid 

20-5 

il-5 

0-7 

18-3 

28-5 

0-6 

Glutamic acid 

13-4 

3-1 

1-1 

6-8 

3-8 

0-7 

Glutamine 

296-0 

172-0 

11-1 

108-0 

30-4 

9-5 

Threonine 

4-0 

0-3 

1-1 

0-5 

2-4 

0-4 

Alanine 

2-1 

0-5 

0-4 

0-5 

9-0 

1-3 

Methionine 

2*3 

2-1 

N.S. 

3-0 

17-6 

0-1 

Leucine/isoleucine 

2-2 

1-3 

0-4 

9-6 

10-8 

0-9 

Total amino acids and amides 

345-9 

196-2 

15-2 

151-1 

155-1 • 

3-8 

C.D. = Critical difference. 


N.S. = Not significant. 

— = Not analysed. 
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0-24 and 0*02% respectively in 60-day old 
plants. 

The strange phenomenon in which the same 
amino acids' which decreased due to infection at 
young age of the plants, increased at their old age 
is not known. But it may be seen that young 
leaves had more free amino acids than the old 
leaves. The fungus which depends upon the host 

amino acids for its growth^ would have reduced 

the amino acids content in the young age of the 
plants. At the old age, the free amino acids present 
would not have been sufficient for the fungus and 
the pathogen which is having the capacity to produce 
proteolytic enzymes^ would have degraded the host 
protein into amino acids. Redaction in protein 

content of jowar has been observed only in infected 

leaves of 60-day old plants. Hence the protein 
amino acids which are surplus over the pathogen’s 
requirement would have accumulated in the infected 
leaves. However, this phenomenon needs further 
intensive study. Both glutamic acids and glutamine 
contents reduced in both young and old leaves due 
to infection and it has been already observed that 
these particular amino acid and amide induced the 
maximum growth of the pathogen in vitro^. 
Department of Plant G. Arjunan. 
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STUDIES ON THE RELATIONSHIP BETWEEN 
MELOTDOGYNE INCOGNITA AND GALLING 
BEHAVIOUR OF CICER ARIETINUM ROOTS 

The polyphagous nature of root-knot nematodes 
led various workers in the past to study the infesta¬ 
tion process with different views. The root-knot 
infection is brought about by second stage larvae, 
causing hyperplasia and hypertrophy which result 
in galls or knots on the infected roots. Consequently, 
many morphological, anatomical and p/hysio^bio- 
chemical abnormalities occur in the host. Hence 


Current 
Science 

to understand the host-parasite relationship the 
attempts were made to study the galling behaviour 
of the roots of Bengal gram {Cicer arietinum L.) in 
presence of root-knot nematode, Meloidogyne incog¬ 
nita (Kofoid and White, 1919) Chitwood, 1949. 

Seedlings of Bengal gram variety T-13 were raised 
singly in 4 cm glass tubes containing acid leached, 
thoroughly washed, steam sterlized and moistened 
sand (particle size ranging between 115 p and 
500 p). The seedlings were supplied daily with 
Long Ashton nutrient solution^. Demineralized 
water was also supplied whenever necessary. The 
tubes were kept in the glasshouse at 29° ± 1° C. 

One week old seedlings were transplanted from 
glass tubes in small gelatin capsules, each contain¬ 
ing 1000 second stage larvae of Meloidogyne inco¬ 
gnito., obtained from the pure culture. These capsules 
were then hurried in the same glass tubes, and the 
seedlings were allowed to grow in the glasshouse 
conditions, for 3, 6, 12 and 24 hours after inocula¬ 
tion. The experiment was quintuplicated. 

The plants were then uprooted, and the roots 
were washed thoroughly to remove the adhering soil 
particles, fixed in FAA for 24 hours and then 
examined under the stereoscopic microscope. To 
determine the 'presence of nematode larvae, the 
roots were stained with acid-fuchsin lactophenois. 

The present study revealed that the nematode 
larvae had gained their entry within 3 hours but 
they could not produce any visible symptoms on 
the roots of Cicer. The rapidity of single and 
multiple penetration of cowpea and pineapple roots 
by root-knot nematode larvae was reported in less 
than 6 hours^. Furthermore, Heterodera trifoln 
was observed in clover roots within 15 minutes 
after coming in contact with the root surface^^. 

In a period of 6 hours, slight swellings occurred 
near the root-tips which eventually transformed into- 
'snake-head-like’ swellings within 12 hours and later 
became distinct knots within 24 hours of inocula¬ 
tion. Knot formations were confined only to the 
root tips and were absent from other portions: 
during this period, although the larval presence was 
noted in other root zones. Similar observations of 
nematode penetration at the terminals as well as 
farther up the roots were reported earlieri’^.e. 

In the pesent findings, the swelling of roots tips, 
as initial invasion sites suggests that the nematode 
larvae preferred soft apical meristematic zone of 
the roots rather than the hard mature parts. The 
preferential penetration of apical meristematic zone 
of root tissue was also reported by other workersi’4’'^. 
The absenee of knots from other parts of the root 
system appears to be due to short observation 
periods in the present study. 



Letters to the Editor 


231 


Vol. 45, No. 6 1 
March 20, 19761 

Fellowship awarded by the University Grants 
Commission, New Delhi, India, is gratefully 
acknowledged. 

Phytomedicine Research Ahmad Jamal. 

Laboratory, ; 

Department of Botany, 

Aligarh Muslim University, 

Aligarh 202 001, July 26, 1975. 


1. Christie, J. R., Phytopathology, 1936, 26, 1. 

2. Godfrey, G. H. and Oliveira, J., Ibid., 1932, 

22, 325. 

3. Hewitt, E. J., Sand and Water Culture Methods 

Used in Study of Plant Nutrition, Commow. 
Agri. Bur. Farnham, Bucks, England, 1966, 
p. 547. 

, 4. Jamal, A., Proc. 62nd Sess. Ind. ScL, Congr., 
New Delhi, 1975, 3, 80. 

;5. Krusberg, L. R. andi Nielsen, L. W., Phyto¬ 
pathology, 1958, 48, 30. 

6. Mankau, R. and Linford, M. B., III. Agri Exp. 

Sta. Bull., 1960, p. 50. 

7. Nemec, B,, Das Problem der Befruchtungs- 

vorgange und andere zytologische Fragem 
VI, Vielkernige Riensenzellen in Heterodera 
Galien, Gebruder Borntrager, Berlin, 1910, 
p. 151. 

8. Southey, J. F., Laboratory Methods for Work 

with Plant and Soil Nematodes, Her Majesty’s 
Stationary Office, London, 1970, p. 55. 


EFFECT OF WETTING AND DRYING OF THE 
SOIL ON THE LESION LENGTH PRODUCED 
BY XANTHOMONAS ORYZAE 

It was reported in Japani’3, that under alternative 
irrigation and drainage, the intensity of bacterial 
blight disease was greater than under continuous 
irrigation. However, information is lacking on the 
effect of alternate wetting and drying of the soil 
before and after the entry of the pathogen into the host. 
Experiments were therefore conducted in pots with 
60 days old plants of Taichung {Native)'^ . Pin-prick^ 
method of inoculation was employed using an 
inoculum concentration of 1*0 OD. 

One set of the test plants was kept submerged to) 
a depth of 5-6 cm and the water was withdrawn 
before and after inoculation, at intervals of 1, 2, 4 and 
8 days. In another set, the plants were maintained 
under saturation and given submergence treatment 
for 1, 2, 4 and 8 days before and after inoculation. 
The details are given in Table I. There was a set 
of control pots for continuous, wetting and continuousi 
drying. There were four pots for each treatment 
with two plants in each. The lesion length wasi 
measured 14 days after inoculation. 

The data on the lesion (Table I) showed that 
continuous drying treatment resulted in significantly 


less lesion length . (4-7 cm) than that of the con¬ 
tinuous wetting treatment (9-0 cm). 

Table 1 

Effect of wetting and drying of the scAl at d^fferient 
intervals before and after inoculation on 
the length of the lesion 


Treatment 

Lesion 

length 

(cm) 

Treatment 

Lesion 

length 

(cm) 

Continuous wetting 

Continuous drying 

of the soil 

9 0 

of the soil 

4 *7 

Drying the soil before 

Wetting the 

soil 

inoculation 


before inocula-- 



tion 


1 day 

6-8 

1 day 

7*3 

2 days 

5-3 

2 days 

7*7 

4 days 

4*4 

4 days 

. 7 *8 

8 days 

4-1 

8 days 

8*3 

Drying the soil after 

Wetting the 

soil 

inoculation 


after inoculation 

1 day 

3-2 

1 day 

9*4 

2 days 

3-9 

2 days 

8*4 

4 days 

3*4 

4 days 

7*2 

8 days 

4*3 

8 days 

7*3 


Grand Mean 6-27, C.D. at 5%=1*3 and at 1%=1*8. 


When the soil was dried from continuous wetting 
condition before inoculation, there was a gradual 
decrease in the lesion length from 1-8 days treatment 
but there was a drastic reduction in lesion length 
if the drying was done after inoculation. Drying 
the soil 4 and 8 days before inoculation and. 1-8 days 
after inoculation gave similar results in respect of 
lesion length. 

When the soil was wetted from continuous 
saturated or “dry” condition, there was a significant 
increase in the lesion length as compared to the 
control (continuous drying of the soil). .But the 
treatment of wetting for 1-8 days before inoculationi 
did not differ significantly from one other. 

Wetting the soil a day after inoculation resulted 
in. the longest lesion. length of 9-4 cm which wasi 
at par with the continuous wetting control (9*0 cm). 
However, there was a slight reduction in lesion 
length when the soil was wetted at 4 and 8 days 
after inoculation as compared to 1 and 2 days. 

It might be concluded that submersion of soil was 
associated with higher infection and drying the 
opposite effect. Alternative irrigation and drainage 
could’ therefore play significant role in the overall 
disease build-up. The current results also corrobo¬ 
rate the observation made by Yamatoki^ who 
reported that the disease was severe in shallow field 
with much moisture fluctuation than in a field with 
constant soil moisture. Contrary, to the report of 
Kondo and Harada'^, the lesion spread was naore in 
plants grown under continuous wetting condition, 
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thus confirming the observations made by other 

workers5-6’8. 

The vascular system serves as a pathway for 
movement of water and essential metabolites. 
It was pointed out by Goodman et al.^, that factors 
which alter the availability of water to the plant 
cell or impair the movement of water from one 
cell to another may cause profound alterations in 
permeability, photosynthesis, cell-wall metabolism, 
carbohydrate metabolism and other functions. 
Therefore, a satisfactory explanation for the varia¬ 
tion in the lesion length in different treatment has 
yet to be proposed. 
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Pathology, S. Y. Padmanabhan. 

Central Rice Research Institute, 

Cuttack 753 006, September 5, 1975, 
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PRODUCTIVE EFFICIENCY OF SEMI-DWARF 
CULTURES DERIVED FROM JAPONICA 
AND JNDICA RICE HYBRIDS 

The growth pattern and yield potential of four 
recently evolved early (110-115 days)^ japonica x 
indica (/ X I) cultures^ were compared with that 
of six high yielding cultures derived from Dee-geo- 
W‘ 0 O-gen (DgWg) parentage. ; 

The cultures were grown during 1974 

under 50 and 100 kg N/ha. Nitrogen was applied 
in 3 splits (i at planting + i at mid-tillering i 
at primordial initiation) ; P 2 O 5 and K^O at the 
rate of 50 kg each/ha were applied- at planting. 
The experiment was conducted in a split plot 
design with N rates in main plot and cultures in 
sub-plot. Three replications were maintained with 
a plot size of 2 m X 6 m and spacing of 
20 cm X 15 cm. Observations were recorded on 
tillering, dry matter production and UAI. Yield 
and yield components were assessed at harvest. 

The data are presented in Table 1. The / X f 
cultures gave invariably higher yield than the 
cultures derived from DgWg gene source. Among the 
J X I cultures, J x i^-34-278 (Jikkoku X Kolamba- 
540) gave the highest yield (4-84 t/ha) even at 
50 kg N rate. The differences between the two N 
rates (50 and 100 kg N/ha) was not significant 
indicating that 50 kg N/ha was optimum. In view 
of their short duration, the yield obtained may be 
considered satisfactory. 

The grain yields in / X / cultures were associated 
with yield attributes such as high panicle number/ 
m 2 , moderate grain number/panicle and high grain 


Table I 

Grain yield and associated characters of J X I and other cultures during kharif reason at 50 kg N/ha. 


“ Cultures 

Yield 

t/ha 

Panicles/ 

Grain 

No./ 

Pan 

1000 g 

wt. 

fg) 


At flowering 

HI 

2 

DM-t/ha LAI 

SLW-mg/dm 

A J X I cultures 

J X K-34-278 

4-84 

473 

45 

19-6 

4-85 

3*93 

328 

60 

J X 5'-62-102 

4*53 

509 

46 

19-2 

4*52 

3*81 

342 

67 

J X C/I-1014-162 

4-41 

450 

40 

19-9 

4*52 

4*12 

320 

59 

H X Z-17-511 

4-37 

507 

42 

19-4 

4*29 

3-65 

344 

56 

Mean (A) 

B Other culturesi Varieties 

4*54 

486 

44 

19-5 

4*55 

S-g'i 

334 

61 

(DgWg source) 

CiJ-141-4004-192 

4-32 

411 

39 

23-1 

3*84 

3-13 

350 

62 

CR-\ 10-174 

4-25 

.377 

47 

20-5 

3*79 

2-50 

387 

57 

CJZ-126 42-1 

4*25 

479 

38 

21*2 

3*90 

2-54 

405 

61 

Ratna 

411 

433 

43 

20-6 

4*01 

3-03 

392 

47 

Pw>a-2-l\ 

419 

44l 

41 

21*7 

3*91 

2-64 

402 

55 

C/J-44-36 

3-80 

417 

39 

21*2 

4*29 

3-27 

366 

47 

Mean (B) 

4*1S 

426 

41 

21-4 

3-96 

2-85 

384 

55 

(A)/(B) X 100 

110 

114 

108 

91 

115 

136 

85 

111 

C.D. (0 05) 

0-43 

44 

2-7 

0*40 

0*41 

0-37 

26 

4' 
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number/m2 and growth attributes like high dry 
matter and LAI at flowering, thin leaves, late 
senescence of leaves and high harvest index when 
compared with other cultures confirming that dry 



souBce 


Fig. 1. Mean grain yield and other attributes 
of J X f cultures as percentage of check (DgWg 
source) varieties/cultures. 


matter and LAI at flowering were significantly 
associated with yield during kharip. These cultures 
also possessed fine grains with good cooking 
quality and showed some tolerance to major pests 
and diseases even under high nitrogen rate 
(100 kg N). J X I hybrids appear to be better 
adapted to kharif conditions when compared with 
cultures one of the parents of which DgWg was 
the gene donori (Fig. 1). • 

Thanks are due to Sri M, J. Balakrishna Rao, 
Geneticist and Botanist, for ‘ the supply of J x i 
cultures and helpful suggestions. 

Division of Physiology, ' G. Sahu. 
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September 10, 1975. 
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SHORT SCIENTIFIC NOTES 


P^Po I>C, A New Host to Phoma herbarum 
Westend 

A severe leaf spot infection of Cucurbita pepo 
DC Was observed near Guntur, Andhra Pradesh, 
during the present rainy season (September—October, 
1975). This disease, a new record for India, is 
reported here. 

The leaf spot disease was manifested by the 
presence of large, dark brown necrotic lesions along 
the margins of the leaves and oblong to oval, necrotic 
spots (0'8 cm X 0 • 5 cm) on the lamina which gradually 
increased in. size covering the entire lamina. The 
disease spreads from basal to upper leaves. 
Isolations from several necrotic lesions on Czapek— 
Dox agar medium yielded a pycnidial fungus. The 
pathogenecity of the fungus isolated from the lesions, 
was proved by spraying the spore suspension on- 
detached, healthy twigs and covering with moist 
polyethelene bags for three days. Typical symptomsi 
appeared in 3—5 days after inoculation. Reisolations 
yielded the original fungus. 

Mycelium broiwn-black with rough surface, hypha 
dark brown, septate, pycnidia dark brown, numerous, 
globose to subgloibose, pycnidiospores hyaline, 
single celled, oval to elliptical and measure 
S-lO/u X 2—4/4. The fungus was identified as 
Phoma herbarum Westend. 

One of us (CSK.V) is thankful to CSIR, New 
Delhi, for awarding Junior Research Fellowship. 
Department of Botany, C. S. K. Vijaya Kumar. 

Andhra University, A. S. Rao. 

R.G. Centre, ... V-■ 

Guntur 522 005 (AP), October 27, 1975, 


Trichoderma harzianum —A New Record from India 

During a survey of diseases of sunflower in 
February 1975, root-rot {Sclerotium rojfsii) affected 
plants were collected at Regional Research Station, 
Mandya, Karnataka. A closer examination of the 
affected plant parts revealed greenish moldy growth 
lit the collar region. Isolations from these portions 
yielded a species Qf Trichoderma. 

Colonies on potato dextrose agar spreading, 
floccose, white at first, becoming green in five to 
six days, reverse side of the colony colourless, vegeta¬ 
tive hyphae septate, hyaline, branching, chlamydo- 
spores globose, hyaline, intercalary. Philades 
ampuliform, bearing terminal heads composed of 
kibglobose phialospoxes held in a mucous aggregate- 
The fungus was identified as Trichoderma harzianum 
Rifai byR. A. Samson of C.B.S., Netherlands, 


The measurements of the present isolate ^re within 
the limits of T. harzianum described by Rifai^, 

As the fungus was consistently associated with 

S. rolfsii the nature of its relation with the latter 
was studied on PDA. Both the fungi grew without 
any apparent antagonism tO' each other. However, 
in due course, T. harzianum over-grew S. rolfsii 
parasitizing the latter. Attempts to reisolatei 

S. rolfsii from such plates were not successful. 

T. harzianum has been employed successfully to 
control root-rot of groundnut, tomato and lupine^. 
There is no report of this fungus from India and 
this constitutes a new record from India. 

Grateful thanks are due to Dr. R. A. Samson, 
Centraalbureau Voor Schimmelcultures, Netherlands, 
for identifying the fungus and to Dr. H. C. Govindu, 
for facilities. 

Department of Plant T. B. Anilkumar. 

Pathology, V. V. Sulladmath. 

University of Agricultural P. C. Hiremath. 

Sciences, 

Bangalore 560 024, November 25, 1975. 


1. Rifai, M. A., ‘'A revision of the genus Tricho- 

derma,'' Commonwealth^ MycoL Inst., MycoL 
Paper No. 116, 1969, p. 56. 

2. Wells, H. D., Bell, D. K. and Jaworski, L. A., 

‘‘Efficacy of Trichoderma harzianum as a 
biocontrol for Sclerotium rolfsii," Phyto- 
■ -’'f pathology, 1972,- 62, 442. 


On the Occurrence of a Rotifer Asplanchnella sieboldii 

(Leydig) urdwaensis (Sudziiki) in Indian Waters 

In the course of studies on rotifers in July, 1975, 
we have come across a species of the genus 
Asplanchna from the plankton collections of 
Allipuram Tank, Visakhapatnam, Andhra Pradesh. 
At the time of collection the temperature was 
27-5° C, pH 8-5, dissolved oxygen 6-8 ppm and: 
turbidity 6*5 ppm. 

The species described here has a horse-shoe 
shaped vitellarium and conforms very well ,with 
Asplanchnella' sieboldii (Leydig) urawaensis (Sud- 
zuki) reporlfed earlier from Japani. So far 3 
species, Asplanchna priodonta (Gosse), A. bright- 
well i (Gosse) and A. intermedia (Hudson) are 
described from the Indian water^-s. xhe present 
species Asplanchnella sieboldii van urawaensis 
is being reported for the first time from 
Iridia. It has a transparent, soft sock-formed body, 
which is changeable in shape as the internal and 
the external organs move. There are twenty-eight 
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nuclei in the vitellarium. The gastric glands round, 
no intestine, large body cavity, and trophi 
incudate. 

The forms measure a total length of 645-680/xm 
and a maximum breadth of 375-395 Atm. 

We are grateful to Prof. K. Hanumantha Rao, 
and one of ‘ us (RKR) thanks the C.S.LR., for 
awarding a Junior Research Fellowship. 

Department of Zoology, R. Kameswara Rao. 

Andhra University, P. Chandra Mohan. 

Waltair, October 27, 1975. 
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Mem. Conn. Acad. Arts. ScL, 1934, 10, 158. 

3. Arora, H. C., J. Zool. Sac. India, 1963, 14, 
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Sclerotial Wilt of Oscimum canum Sims. A New 

Record from India 

Oscimum canum Sims. (Ban Tulasi) grows wild 
in Gorakhpur (U.P.), locality. Leaves and seeds of 
this iflant are used medicinally. During August, 
1975, a severe sclerotical wilt of the plants was 
observed in this region when high temperatures 
prevailed after heavy rains. The infection started 
from the collar region of the plants. In advanced 
stage of the disease the whole main stem wasi 
covered with white mycelial growth bearing sclerotial 
aggregations. Lastly, the infection resulted! into 
complete wilting. 

The organism responsible for the wilt was isolated 
and studied on potato dextrose agar medium. On 
the basis of typical morphological features and 
cultural characteristics, the organism was identified 
as Sclerotium rolfsii Sacc. {Corticium rolfsii (Sacc.)} 
Curz. The pathogenecity of the organism was 
established by inoculating the plants under natural 
conditions. Symptoms appeared and manifested 
similar to those observed in naturally infected plants. 
Reisolation yielded the same organism. 

Sclerotium rolfsii has elicited good deal of atten¬ 
tion from the .pathologists as it cauises collar and 
root rot of several economically important plants 
in.dhis country Oscimum canum, however, 
constitutes a new host record for this fungus fromi 
India. The specimen has been maintained as 
ti-PU * Herb. No. 331 in the Departmental 
Herbarium of the University. 

Authors thanks are due to Dr. K. S. Bhargava, 
Senior Professor of Botany, for facilities. 


Department of Botany, : Kamal. 

University of Gorakhpur, . S. Singh. 

Gorakhpur (U.P.), ^ 

September 13, 1975. 
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3. Butler, E. J. and Bisby, G. R., The Fungi of 

India (1952) (Revised by R. S. Vasudeva), 
ICAR, New Delhi, 1960, p. 512. 

4. Ramakirishnan, K. and Subramanian, C. V., 

“List of Indian Fungi (1952-1962),” 
J. Madras Univ., 1956, 26 B, 327. 

5. Tandon, R. N. and Chandra, S., Supplement 

to the list of Indian Fungi (1957—1962), 
Univ. Allahabad Studies, Allahabad, 1963, 
p. 246. 

6. Mukerji, K. C. and Junija, R. C., Fungi of 

India, Supplement to the List of Indian Fungi 
(1962-1972), Emkay Publication, Delhi, 
1975, p. 224. 


New Record of Bacillus cereus and Streptococcus sp. 

on the Pink Bollworm of Cotton, Pectinophora 

gossypiella (S.) 

In India, Bacillus Fr, and Fr. has been reported 
to occur on Papilio demoleus^ and on seven 
lepidopteran insects-. Recently Thontadarya^ reported 
it on Farias vitella. Though various species of 
Streptococci have been found tO’ cause disease on 
different insects^ T)^ no record of Streptococcus sp. 
and Bacillus cereus has appeared on Pectinophora) 
gossypiella in India. While exlamining the 
bollworm infested cotton bolls from the fields 
around Coimbatore, the authors noticed some of 
the dead larvae inside the bolls and were found' 
infected by mixed bacteria. The pathogens were 
identified as Bacillus cereus and Streptococci sp. 
The pinkish white infected body had putrified fluid 
inside. Mostly the late stage larvae were suscepti¬ 
ble to infection. 

This appears to be the first record of B. cereus 
and .Streptococci sp. on P. gossypiella. 

Our thanks are due to Dr. Gerard, M. Thomas, 
of the University of California, for identifying the. 
pathogens. 

Department of Entomology, ' K.' Narayanan. 

Tamil Nadu Agricultural P. Thangavelu. 

University, T. R. Subramaniam. 

Coimbatore 641 003, 

December 20, 1975. 
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Estimation of the Population of Xanthomonas oryzae 
Introduced into Natural Eco-systems 

The chief drawback in studying the population 
dynamics in natural eco-system is the absence of 
standard procedures to measure accurately the 
populations of the bacterium when introduced into 
a heterogeneous microbial community. Work was- 
.initiated^, therefore to incoiporate antibiotia 
resistance in the bacterium to study the population, 
dynamics of the bacterium. Studies carried out 
elsewhere-, independently on the role of seed 
transmission by employing similar technique proved 
to be successful. 

A streptomycin resistant mutant was isolated from 
isolate ‘P’ of X. oryzae by streaking on Silva and 
Buddenhagen (SB)^, medium supplemented with 
500 ppm streptomycin sulphate and the colonies 
which developed were re-streakdd serially on plates 
containing graded concentrations of the antibiotic. 
At different levels of streptomycin resistance, the 
bacterial suspension was added to the soil and checked 
for X. oryzae growth on the respective concentration 
of streptomycin supplemented medium. At 25,000 ppm 
it was found that all soil bacterial flora could be 
effectively checked allowing only the growth of 
streptomycin resistant X. oryzae. But some colonies 
of Aspergillus and Penicillium spp. were found 
growing faster overtaking the growth of X, oryzae. 
Mycostatin and actidione were found to be the effec¬ 
tive fungicides in suppressing the soil fungal flora 
at 100 ppm. 

The virulence of the bacterium was maintained 
by inoculating to rice plants and re-isolating on 
streptomycin and mycostatin incorporated medium- 
thrice. 
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Ten ml of bacterial suspension of 10^^ cells/ml' 
was added to 100 g of field soil and mixed 
thoroughly, to which 90 ml of tap water was added, 
shaken thoroughly and the suspension was allowed 
to settle down. Serial dilutions of this suspension 
were made. Petri plates of 10 cm size were poured 
with 25,000 ppm streptomycin and 100 ppm 
mycostatin supplemented SB medium and allowed 
to harden. Three ml of the SB medium supple¬ 
mented with 25,000 ppm of streptomycin and 
100 ppm mycostatin mixed with TO ml of the^ 
serial dilution of the soil suspension was poured as 
the top layer and was allowed to solidify. The 
plates poured without streptomycin and mycostatin 
served as control. Four replicate plates were main¬ 
tained for each treatment and were incubated at 
28° C for 6 days and observed for the appearance 
of colonies of X. oryzae. 

In control plates no X. oryzae could be recovered 
because of the fast growing saprophytic soil micro- 
flora. In the treatment with both 25,000 ppm' 
streptomycin and 100 ppm mycostatin, all the soil 
bacterial and fungal flora could be suppressed 
enabling the colonies of X. oryzae to grow. 

This technique can be used effectively in studying 
the ecolony of the bacterium, viz., viability in soil, 
plant debris, etc., without interference from faster 
growing soil microflora though this technique is 
limited to streptomycin resistant mutants of X. 
oryzae. 

we are thankful to Dr. S. Y. Padmanabhtn, Director, 
for his sustained encouragement durng this work. We 
wish to record our thanks to Dr. H. E. Kauffman, 
Plant Pathologist, International Rice Research 
Institute, Philippines, for his generous gift of 
mycostatin. 

Division of Plant Path., S. Devadath. 

Central Rice Research A. Premalatha Dath. 

Institute, C. Seshagiri Rao. 

Cuttack 753 006, Orissa, 

August 18, 1975. 
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REVIEWS AND NOTICES OF BOOKS 


Interfacial Electrochemistry—An Experimental 
Approach. By E., Gilead I, E. Kirowa-Eisner, and^ 
J. Penciner. (Addison-Wesley Pub. Co., Inc., 
Reading, Mass. 01867), 1975. Pp. xviii -f 525. Price 
$ 19.50 (Cloth) ; $ 13.50 (Paper). 

The book Interfacial Electrochernistry^An 
Experimental Approach, by E. Gileadi, E. Kirowa- 
Eisner and J. Penciner, is mainly devoted to a 
description of some typical experiments in double 
layer phenomena and electrode kinetics. 

In the first part of the book, some basic concepts 
are introduced jpertaining to the structure of the 
electrical double layer with and without specific 
adsorption, electrocapillarity and electrode kinetics 
with and without ' adsorption of reaction- 
intermediates under activation as well as diffusion 
control. A short account of some applications in 
the fields Of corrosion, batteries and electrodepo¬ 
sition are also given. 

In the second part of the book, the reader is 
introduced to the operational amplifier approach to 
electrochemical insitrumentation. This is followed 
by a detailed description of several experiments 
designed to illustrate the concepts covered in the 
first part of the book. 

The usefulness of the book is somewhat decreased 
by the fact that the equipment for virtually all the 
experiments described in the^ book are assembled 
on the basis of operational amplifiers, potentiometric 
recorders, current-to-voltage converters, etc. Except 
for experiments requiring a potentiostat or for 
transient analysis, other experiments described in the 
book could very well be carried out equally 
well by less sophisticated and more readily avail¬ 
able components such as potentiometers, galvano¬ 
meters and batteries. Moreover, experimental set-up 
arranged from such individual circuit components 
tends to provide the student with a better com¬ 
prehension of the working of the equipment than 
when using an integrated instrument bloc. Hence, 
even assuming an easy availability of the instruments 
described in the book, electrochemical experiments 
based -on simpler electrical circuit components could 
have been included to illustrate the main ideas. 

There are some mistakes in the exposition of the 
basic concepts in the book. For example, Z should 
be only its numerical value and a plus or minus 
sigh attached to the right hand side of equation II, 6. 
With the convention adopted for the current and 
overpotential (eq. II, 50), the negative sign on the 


right hand side of eq. II, 146 is wrong. The 
explanation of pseudocapacity (p. 87) is ambiguous 
in that one does not directly observe in an experi¬ 
ment the leaky nature of the capacitor; as very 
different from an electrical capacitor. The pseudo¬ 
capacitance is so called because of the observed 
strong frequency dependence unlike with an ordinary 
electrical capacitor. Contrary to what is stated in the. 
book (p. 254), accurate values of interfacial tension 
by the ‘drop time’ method are not obtainable even 
with the corrections (for back pressure and incom¬ 
plete dislodgement of the mercury drop). This is 
due to the fact that the capillary bore is wetted 
by the electrolyte solution and one observes a 
hysteresis of the contact angle at the mercury- 
solution interface inside the capillary. 

In eq. II, 50, the concentration terms should be 
defined properly as those prevailing adjacent to the 
electrode surface. Eq. II, 11-19 are again mislead¬ 
ing with respect to the concentration term : C° 
should be defined as at the outer edge (solution 
side) of the diffuse double layer or as the mass- 
transfer controlled value at the electrode surface. 
Otherwise, confusion may be caused later, for 
example between eq. II, 80 and eq. II, 77. 

Notwithstanding these remarks, a book such as 
this is welcome to the electrochemical literature 
since there is a paucity of information on con¬ 
ducting laboratory experiments in interfacial 
electrochemistry. 

S. Satyanarayana. 


Nuclear and Particle Physics. Part A. Back¬ 
ground and Symmetries. By Hans Frauenfelder, 
and Ernest M, Henley. (W. A. Benjamin, Inc., 
Reading, Massachui^s 01867, U.S.A.), 1975. 
Pp, xviii 4- 573. Price : Cloth : $ 21.50 ; Paper : 
$ 13.50. 

This is a graduate level text on nuclear and 
-particle physics. These two areas are concerned 
primarily with short range forces and high energies. 
Any treatment of these has to perforce emphasize 
general symmetry considerations to extract generally 
valid results and the Part A, under review, is 
devoted to these and general background material. 

The treatment of the symmetries covered which 
include geometric conservation laws, isospin parity, 
charge conjugation, Time-Reversal, TCP is rather 
leisurely and instnictivc. The examples are drawn 
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both from the field of elementary particle physics 
and low energy physics. Thus the discussion of 
isospin ranges from evidence from low energy 
nuclear physics, isospin for nuclei, isobaric analog 
state, displaced charged multiplets for elementary 
particles and particle reactions, isospin in field theory. 
This feature of the book, which is expected from the 
title - of the book, is especially welcome in these 
days of excessive fragmentation of physics. 

Most books on symmetries imply a direct relation¬ 
ship between a symmetry and a conservation law. 
Thus, it is“ generally stated that the time displace¬ 
ment invariance of fhe physical laws leads to the 
energy conservation {see page 33 or 56). This is 
true if the dynamics obeys a lagrangian principle but 
this is not true in general. For example, the 
equation of motion of a particle moving in a 
viscous medium m 'x kx ~ 0 while invariant under 
/ f constant does not obviously admit of a 
conserved quantity like “Energy”. In this case, of 
course, one cannot write a lagrangian which explicitly 
does not depend on time. This is only a note of 
caution. 

I found, on the whole, the book to be excellently 
written. It can be used for self-study by an aspiring 
student who has had a course in quantum mechanics. 
A large number of exercises add to the value of 
the ' book. There are a number of delightful 
historical and other asides in the book which add 
to the enjoyment of reading the book. One would 
eagerly wait for the second part of the book which 
will deal with electromagnetic and weak inter¬ 
actions of nuclei and particles. Virendra Singh. • 


Population and Community Ecology. By E. C, 
Pielou. (Gordon and Breach, London, W.C. 2), 
1975. Pp. 424. Price $ 39.00. 

This sequel to Pielou’s ‘Introduction to Mathe¬ 
matical Ecology’ is a most welcome addition to the 
rapidly growing ranks of modern texts on ecology. 
It contains a very sound exposition of ecological 
theory developed along the non-evolutionary point 
of view. This viewpoint accepts the various eco¬ 
logical parameters such as birth and death schedules 
or competition coefficients as given, and works out 
their consequences for the dynamics of populations 
or communities. The question of why these para¬ 
meters come to assume particular values is set aside. 

The book is aimed at the biologist with little 
mathematical background, and develoips most of 
the required mathematical tools in the appendices 
to the main text. This approach has succeeded 
admirably, and the book should provide a very 
good introduction for the non-mathematical biologist 
to the increasingly sophisticated body of ecological 
theory. 
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The theoretical exposition is well supplemented 
with abundant illustrations from the real world and 
serves to give a good feel for the various, facets 
of ecology. Portions of the book dealing with age 
structure, spatial patterns and ecological diversity make 
for particularly enjoyable reading. It is a pity that 
the very high price of the book would make it 
quite impossible for any individual in our country 
to acquire it Madhav Gadgil. 


Horizons in Biochemistry and Biophysics 
(Vol. 1), Edited by E. Quagliariello, F. Palmieri 
and T. P. Singer. (Addison-Wesley, Advanced Book 
Programme, Reading, Massachusetts, USA), 1974. 
Pp. xiii + 344. Price $ 13.50. 

This volume is the first in the series “Horizons 
in Biochemistry and Biophysics” and is therefore 
an experimental one. The professed objective of 
the editors is to improve communication among 
scientists and students (Sic!). The first of the nine 
reviews is on “Superoxide and Evolution” , by 
Fridovich. The subject has been treated at a level 
that should attract both the novice and the expert. 
Kenney’s chapter on the ‘Molecular Nature of 
Isozymes’ is well written. While the volume, as a 
whole, cannot be accused of catering solely to the 
esoteric, the chapters on NADH pathways and 
Flaviii coenzymes dO' tend to get very specialised. 

“Ferredoxins and Photosynthesis” is a good> 
exposition, by Arnon and Buchanan, of a subject 
which has attracted a great deal of attention, 
recently. This article does not contain a summary, 
unlike the earlier ones. Coverage of other topics 
like ‘abnormal enzymes’, ‘membrane fluidity’, ‘meta¬ 
bolic regulatory functions of oxalacetate, and ‘coupl¬ 
ing site r is adequate. The editors are to be con¬ 
gratulated for largely preserving the lucidity of the 
presentation. They have made their excuses in the 
preface, but one cannot help noticing their marked 
preference for the Veterans Administration Hospital, 
San Francisco. Five of the nine reviews originate 
from that worthy institution and the editors’ claim, 
that scientists from two continents are represented, 
is hard to support. It is to be hoped that future 
volumes will be more truly representative in the 
choice of , contributors, as well as subjects. 

P. Balaram. 


Black Holes, Gravitational Waves and Cosmo¬ 
logy. By R. Rees, R. Ruffini, and O. A. Wheeler. 
(Gordon and Breach, Science Publishers, 
New York), 1974. Pp. xvi + 166. Price£ 12.80. 
In the last few years, very important developments 
have taken place in Astrophysics and Cosmology. 
These include Pulsars, Black Holes, Gravitational 
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Waves and Microwave Background Radiation. 
These are intimately connected with the evolution, 
of the universe. There are two rival theories on 
Cosmology at the moment. One theory starts with 
the assumption that the universe in the beginning 
was a highly condensed hot primordial fire ball 
which exploded with a big bang. The Galaxies, 
Stars and Planets subsequently evolved in the 
expansion process following the big bang. One of 
the evidences in support of this theory is Microwave 
Background Radiation. The second model is the 
steady states theory and suggests that the universe 
has neither a beginning nor an end. However, one 
has to visualise creation of matter to explain the 
uniform matter density. 

The concept of black holes which has been worked 
out in detail recently has led to exciting develop¬ 
ments such as the Kerr Holes, the Schwarzschild 
Black Holes and Kerr-Newman Black Holes. In fact, 
as have bean shown by the reviewer and, his 
collaborator (C. Sivaram), these concepts may have 
connection with elementary particles through forma¬ 
tion of Quantum black holes. Thus the study of 
black holes might throw light on the basic building 
blocks of matter {l.e,. elementary particles). Another 
exciting development is the attempt to detect 
gravitational radiation and the source of such 
radiation. While there are various experimental 
attempts made to detect the gravitational waves, 
the field is wide open and considerable experimental 
and theoretical researches will be required to settle 
this situation in one way or the other. 

The book under review contains all these topics in 
a very readable style. It is full of information about 
the recent concepts and experimental results. It has 
also a chapter on the Large Number Hypothesis and 
the concluding chapter on ‘‘beyond the end of time”, 
deals with the problem of gravitational collapse, 
which to the authors appear the greatest crisis in 
physics. The recent work of the reviewer and his 
collaborator in which the supergravity has been 
advocated may offer a solution to this and it appears 
that the microcosmos and the cosmos may be con¬ 
nected. The book also contains a selection of certain 
reprints of papers published on black holes and 
gravitational waves. The reviewer finds the book 
extremely valuable for research workers in this field. 
It will be useful both to the theorists and experi¬ 
mentalists and the book is strongly recommended. 

K. P. SiNHA. 


Structural Stability and Morphogenesis. By 
Rene Thom. (W. A. Benjamin, Inc.), 1975. 
Pp. XXV -I- 573. Price $ 21.50. 

The theory of catastrophes as developed by Prof. 
Rene Thom has created a great deal of intellectual 


excitement among mathematicians, physicists and 
biologists. The reviewer delayed this review for 
the simple reason that he was awaiting his participa¬ 
tion in a conference on Evolutionary Models in 
Nature in Europe where Prof. Thom himself was 
to come and put forward his ideas about the 
theory of catastrophes. He was indeed fortunate 
to have a first account of this work in December, 
1975. 

Prof. Thom’s work deals with those systems 
which can be described by a set of finite variables 
which are in turn controlled by a set of finite 
variables. He studied the stability of the system' 
when the control variables are changed from the 
property of the energy function involving both, 
types of variables. Prof. Thom has invoked some 
elegant ideas of Topology. According to Thom’s, 
theorem, with the exception of certain cases, it isi 
possible to affect a smooth reversible change of 
co-ordinates in such a manner that the system 
shows one of the 7 types of behaviours. And these 
7 types of behaviour are of great importance in 
various applications. These are known as 7 types 
of catastrophes depending on the corresponding 
energy function. These catastrophes are named as 
Fold, Cusp, Swallowtail, Butterfly, Hyperbolic 
umbilic. Elliptic iimbilic and Parabolic umbilic. 
For some critical values of controlled variables, 
this system can go from one stable structure tO' 
another stable configuration by what is called as a 
catastrophic jump. This theory of catastrophe is 
finding application in the collapse of a bridge, 
optical catastrophes, catastrophic flow of fluids and 
biological systems. There may be catastrophic 
changes in evolving biological systems. The theory 
has also applications to social problems and in 
dramatic economic changes. 

The book under review is essentially mathematical 
in nature although Prof. Thom, has tried to explain 
it with many pictorial diagrams and representations. 
A person trying to understand this subject has tO' 
learn the necessary mathematical techniques such 
as Topology. Prof. Thom has addressed himself 
ma’nly to classical systems. It is not clear to the 
reviewer whether his theory can be applied to 
quantum systems and, in particular, to systems like 
superfluids, superconductors and magnetic systems 
undergoing phase transitions. 

There is no doubt that this theory of catastrophe 
as given by Prof. Thom, will find enormous 
applications in various branches of science, namely, 
physxs, biology and sociological models. The 
reviewer strongly recommends this to the scientists 
trying to do research in these interdisciplinary 
areas. 

K. P. SiNHA. 
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BEHIND THE 
GREEN REVOLUTION IN 
AGRICULTURE... 



....lies the painstaking research 
and experimentations of the 
research personnel engaged in 
agricultural establishments. 
The Soil Scientist on his part 
determines the composition of 
soil constituents and recommends 
the right agricultural input-mix for 
the bumper crop. 
Sarabhai M. Chemicals 
offer a wide range of laboratory 


reagents to help the Scientists in the 
accurate Q reliable soil analysis: 

Ammoma solution 
Ammonium molybdate 
Hydrochloric acid 
Hydrogen peroxide solution 
Charcoal activated phosphorous free 
Stannous chloride 
Sulphuric acid 

Sodium hydroxide petteis etCv 
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MOSSBAUER AND INFRARED SPECTRAL STUDIES ON THE COMPLEXES OF SOME 
ALKALOIDS WITH FERRO- AND FERRICYANIC ACIDS 

YASH PAL SINGH, M. P. SINGH and WAHID U. MALIK 
Department of Chemistry, University of Roorkee, Roorkee (India) 

Abstract 

The reactions of alkaloids like quininine, cinchonine, quinaldine and procaine with 
ferro- and ferricyanic acid have been reported. Procaine forms a 2 : 1 complex with ferri- 
cyanic acid and 1 : 1 complex with ferrocyanic acid while all other alkaloids give 1:1 com¬ 
plexes. Infrared studies show that the alkaloids undergoes protonation of the amine group 
during complex formation. The C = N stretching frequency appears as a doublet which may . 
be explained on the basis of unsymmetrical hydrogen bonding. Mossbauer studies have • 
shown that iron in hydroferro- and ferrisyanide complexes is present as Fe-"^ and 
respectively. The isomer shift and quadrupole splitting shows the slight distortion in the 


symmetry hexacyanoferrate (II) and (III). 
Introduction 

EACTIONS of complex iron cyanides with organic 
bases and related compounds have been 
reported!’-. However, very limited studies have 
been carried out with an important class of com¬ 
pounds, the alkaloids. Only recently Burkat^ 
reported the reaction of antipyrine in acidic medium 
with potassium hexacyanoferrate (II) while 
Kreshkov et reported the reaction of 

diimethylamino antipyrine with potassium hexacyano¬ 
ferrate (III). Since, nothing much has been done- 
in this direction, studies have been carried out on 
the reaction of some alkaloids with ferro- and 
ferricyanic acids. 

Experimental 

Reagents : 

Ferro- and ferricyanic acids were prepared from 
potassium hexacyanoferrate (II) and (III) (AnalaR 
grade, BDH) by the method of Brauer^^-'^. The 
alkaloids, quinine sulphate, cinchonine, quinaldine 
and procaine hydrochloride were of reagent grade 
and purified by crystallisation from ethanol or 
double distillation. All other reagents were AnalaR 
grade (BDH). 

Conductometric titrations were performed on 
Toshniwal Conductivity Bridge CLOl/OIA (India) 
using a lip type conductivity cell. Infrared spectra of 
the complexes were recorded on a Beckmann IR-20 
infrared spectrophotometer in KBr discs. Mossbauer 
studies were carried out on Mossbauer spectrometer 
MBS 35 (ECIL, Hyderabad) using a Co^^ source in 
Rh matrix having an initial activity of 2 mCi. The 
spectrometer was calibrated against sodium intro- 
prusside. 

Preparation of the Complexes : 

The complexes wiere prepared by mixing in 
stoichiometric ratio, a 0-01 M solution of ferro- or 
ferricyanic acid with a 0*01 M solution of the 


alkaloid in alcohol. The precipitate formed Was 
filtered o>fi; at once and washed with alcohol until 
all the excess unreacted reactants are removed. The 
precipitate was then dried in vacuum over 
anhydrous calcium chloride. 

Chemical Analysis : 

Iron was estimated spectrophotometrically using 
1, 10 phenanthroline after decomposing the complexes 
with aqua regia. Water of crystallisation was deter¬ 
mined by desiccating the complexes at about 100° C. 
Carbon, hydrogen and nitrogen were •estimated at 
I.I.P., Dehradun (India). 

Results and Discussion 

The composition of the complexes Vas determined 
by conductometric titrations, which shows that 
procaine forms a 2 : 1 complex with ferricyanic acid 
and 1 : 1 complex with ferrocyanic acid. On the 
other hand, quinine, cinchonine and quinaldine form 
1 : 1 complexes both with ferro- and ferricyanic 
acids. The composition of these complexes, as 
determined by chemical analysis are given in Table 1. 

Infrared Studies : 

The infrared spectra (Table II) of those com¬ 
plexes show 0-H symmetric and asymmetric 
stretching bands and H-O-H bands in the range 
3360-3400 cm"! and 1600-1650 cm"! respectively, 
indicating the presence of water of crystallisation.^ 
The Fe-C stretching band in the hydroferro- and' 
ferricyanide complexes appears in the range 520- 
600 cm"!^. 

The C =N stretching frequency appears in the 
range 2000-2070 cm"! for the hydroferrocyanide 
complexes and 2020-2140 cm"! for the hydroferri- 
cyanide complexes. The appearance of a doublet 
for the C ~N frequency is explained on the basis 
of protonation of alkaloid and subsequent hydrogen 
bonding^’ to as proposed for "ferro- and ferricyanic 
acids. 
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Table I 


Elemental analysis of the complexes 



Complex 

H30% 

Fe% 


c% 


N% 


H% 


Cal. 

'Found 

Cal. 

Found 

CaL 

Found 

■ Cal. 

Found 

Cal. 

Found 

1. 

HJFe(CN),] 

[QoH^iNaOa] 

0-5 H 2 O 

1*63 

2*00 

10-20 

10*16 

56*83 

57*95 

20-40 

21-01 

4*91 

4*75 

2. 

H 3 [Fe(CN) 6 ] 

1-0 H 2 O 

3*23 

3-15 

10*05 

10*27 

56*01 

57*32 

20*10 

21*35 

5*20 

5*45 

3. 

H4[Fe(CN)6] 

[C^Ha^NsO] 

1-0 H 2 O 

3*40 

3-61 

10*60 

10-89 

56*81 

55*76 

21*21 

20*97 

5*30 

5*54 

4. 

H 3 [Fe(CN)c] 

[C19H33N2O] 

0-5 H 3 O 

1*73 

2*01 

10*81 

10*99 

57*91 

57*02 

21*62 

20*98 

5*01 

5*39 

5. 

[Fe (CN)] 
[CH 3 CH 31 N] 

0-5 H 2 O 

2-44 

2*54 

15*21 

15-01 

52-17 

53*07 

26*63 

27-39 

3*80 

3*62 

6. 

Hj [Fe(CK)] 

[CH 3 C 1 H 1 N] 

1-0 H 2 O 

4-78 

4*98 

14*89 

14-57 

51*06 

51*89 

26*06 

26*79 

3*72 

3*94 

7. 

H4[Fe(CN)e] 

[ Ci3H2 6N2O2 ] 

0-5 H 2 O 

1-95 

2*27 

12*14 

11*96 

49*45 

50*75 

24*29 

25*15 

5*42 

5*71 

8. 

H3 [Fe(CN)] 

0*5 H 2 O 

1-29 

1*60 

8*04 

8*20 

55*17 

56*17 

20*11 

20*99 

6*32 

6*21 


Table II 


Infrared absorption bands of the complexes (Cm“^) 


Complex 

KH 3 O) 

v(NH), v(NH 3 + 

v(C = N) 

NH+ NH +3 

0 

1 

0 

Quinine hydroferrocyanide 

3400 (b, st) 
1620 

2600(b) v(NH+) 

2000 (s, st) 
2020 (s. st) 
2040 (sh) 

1390(s) (NH-^) 

570 (s, st) 

Quinine hydroferricyanide 

3400 (b,st) 
1610 

2600 (b) v(NH+) 

'2100 (8, st) 
2140 (s, st) 

1390 (s) (NH-^) 

520 (st) 

Cinchonine hydroferrocyanide 

3360 (b) 
1620 (m) 

2650 (w) v(NH+) 

2030 (s, st) 
2060 (s, st) 

]730(s) (HN+) 

540 (b) 

Cinchonine hydroferricyanide 

3380 (m) 
1625 (w) 

2700 (w) V (NH+) 

2080 (s. st) 
2120 (sh) 

1400 (w) (NH-^) 

600 (w)) 

Q.uinaldine hydroferrocyanide 

3400 (b) 
1650 (m) 

— 

2010 (sh) 
2070 (s, sO 

1390 (s) (NH-^) 

550 (st) 

Quinaldine hydroferricyanide 

3400 (b) 
1630 (m) 

2600 (w) v(NH+) 

2080 (s) 
2110 (s, st) 

1395 (s) (NH-^) 

590 (ir) 

Procaine hydroferrocyanide 

3400 (b) 
1610(b) 

2840 (w) vrNH 3 +) 
sym 

2050 (s, st) 

1470 (w) (NHa-^) 
sym 

560 (s, st) 

Procaine hydroferricyanide 

3400(b) 
1605 (s) 

2960 (w) v(NH 3 +) 
asym 

2020 (sh) 
2100 (s,st) 

1550 (w) (NH 3 -) 
asym 

620 (w) 

js = sharp, st = strong, 

sh = shoulder. 

b = broad, m == medium, w = 

weak. 



The; N-H symmetric and asymmetric stretching 
liands and N-H deformation bands of the alka- 
iipids shifted to a lower frequency! on com¬ 
plex formation which indicate protonation of the 
alkaloids* 


In the light of the above considerations it may 
be concluded that the interaction of the alkaloid 
with ferro- and ferricyanic acids is taking place 
through unsymmetrical hydrogen bonding between 
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Table m. 

Mossbauer parameters of hydroferro- and ferricyanide complexes 


SI. Alkaloid Hydroferrocyanides Hydroferricyanides 

No. ---- 




Isomer shift 

8 (mm/sec)±0-02 

Quadrupole splitting 
AE^ (mm/sec) ± 0-02 

Isomer shift 

8 (mm/sec±0-02) 

Quadrupole 

splitting 

AEq (mmtsec) ±0-02 

1. 

Quinine 

-0-206 

No 

-0-268 

0-845 

2. 

Chinchonine 

-0-232 

No 

-0-263 

0-834 

3. 

Quinaldine 

-0-223 

No 

-0-227 

1-133 

4. 

Procaine 

-0-227 

No 

-0-2'/8 

0-824 


Hexacyano¬ 
ferrate (II) 

-0-138 





Hexacyano- 

ferrate(lll) -0-186 0-132 


the nitrogen of the cyanide group and proton of 
the am’ne group of the alkaloid. 

Mcssbaucr Studies : 

The Mossbauer spectra of the hydroferrocyanidc 
complexes (Table Til) show a small isomer shift 
and on quadrupole splitting. On the other hand 
small quadrupole splitting and small isomer shifts 
are oblained in th: case of hydroferricyanide com¬ 
plexes. 

The values of isomer shift and quadrupole 

splitting show that iron in hydroferro- and ferri- 

cyanrde complexes is present as Fe^-i- and Fe''^+ 

respectively^^. The low values of isomer shift also 
indicate that they are low spin complexes. 

The values of isomer shift and quadrupole 

splitting in these complexes show a change from 
those of hexacyanoferrate (II) and (III). This 
change may be attributed to slight distortions in, 
the symmetry of hexacyanoferrate (II) and (IH) 
on interaction with the alkaloid due to unsymmetri- 
cal hydrogen bonding which supports the conclu-- 
s'ons drawn on the basis of splitting of the C = N 
stretching frequency in the infrared spectra. 
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ACS ELECTION OF CENTENNIAL FOREIGN FELLOWS 

Dr. C. N. R. Rao, Professor of Chemistry, Indian Institute of Technology, 
Kanpur, has been elected as a Fellow front India. 
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PHYSICO-CHEMICAL STUDIES OF SCHIFF’S BASE METAL COMPLEXES 


B. L. WAZIR AND K. P. DUBEY 
Department of Chemisitiy, Kashmir University, Srinagar (India) 


Abstract 

Stability constants of iron, nickel, cobalt, zinc, copper and manganese complexes with 
Schiff’s bases derived from salicylaldehyde and the amines ^-aminophenol and ^>?^-aminophenol, 
have been determined in 50% ethanol water mixtures at‘constant ionic strength. The order 
of stability constast found is 

Cu2^ > Fe^-*- > Ni“+ > Co2+ > > Mn^^. 

Values of — AF, W and Er (Mn —Zn) have been caculated. 


OCHIFFS bases formed by the condensation of 
^ an amine with an aldehyde or a ketone have 
been used for preparing metal complexes. A large 
variety of such metal complexes has been prepared 
and their structure determined. Recently some 
interest has been shown in the metal complex 
equilibria studies using Schiff’s bases as ligands, 
but in general such studies have been limited to a 
few metal Schiff’s bases and pH titrations are per¬ 
formed to evaluate stabilities of a variety of metal 
ions with Schiff’s bases having oxygen as potential 
donor. Stability constants of their metal chelates 
have been determined in 50% alcoholic solutions 
of ionic strength 0-05 M (KNOg) at 25° C using 
Bjerrum Calvin pH titration techniquei“ 2 . 

Experimental 

Preparation of Schiffs Bases : 

Schiff’s bases of /n-aminophenol and p-amino- 
phemol with salicylaldehyde were prepared by 
refluxing equimolar quantities of the amine and the 
salicylaldehyde and were purified by recrystalliza¬ 
tion from ethanol'". Ligand solutions (0*01 M) 
were prepared] in absolute alcohol. Solutions of 
metal ions (0-005 M), were prepared from B.D.H. 
analar grade reagents and were standarized by 
conventional methods^. Potassium nitrate and 
nitric acid were used to maintain ionic strength. 

Titration Method,: 

The following solutions were prepared : 

(A) 5:ml KN 03 ( 0 - 5 M) + 10 ml HN 03 ( 0-01 M) T 

(B) A -k 5 ml ligand solution 

(0*01 M) II 

(C) B + 2ml metal solution 

(0-005 M) m 

The total volume in all the cases was 50 ml, 
each containing 50% ethanol. The solutions were 
kept in a thermostat and then titrated separately 
against standard NaOH solution. 

Calculations : 

(1) Protonation constants : From the titration 
evirves of the solutions (I) and (II) fiH at different 


pH values were calculated using the method of 
Irving and Rossotti^. Protonation constants were 
evaluated using Bjerrum’s half n method and Speak- 
man’s method®. The values of the protonation con¬ 
stants obtained are given in Table I. 


Table I 


Schiff’s base of 
Salicylaldehyde 
with 

Yield 

/o 

Protonation constants of 
Ligand at 0-05 M ionic 
strength 


LogKi LogKa 

LogKs 

1. m-aminophenol 

72 

9-90 8-05 

4-65 

2. p-aminophenol 

78 

10-10 8-16 

5-00 


Metal Ligand System : 

The values of h and pL were calculated from the 
titration curves of the solutions (II) and (III). 
From the formation curves the values of stepwise 
stability constants were evaluated using the method 
of interpolation of n — 0-5. The 5H values were 
calculated according to the method described by 
George and McClure^. The values of step stability 
constants of metal chelates and 5 H are given in 
Tables II and III. 

Results and Discussion 

From the results, it is seen that the order of 
stability of first row of transition metal complexes 
(d^-d^^) with Schiff’s bases is as follows : 

Cu2+ > NF+ > Co2+ > Zn^+ > Mn2+. 

Except for the Fe (II) complexes, this sequence 
is in agreement with the Mellor and Maley8“9 
order. The abnormally high stabilities of Fe (II) 
complexes can be attributed to the resonance 
stabilization energy of Fe (II) complexes upon co¬ 
ordination with a ligand having aromatic ring 
systems^o values of 5H observed for Co (II), 

Ni (II) and Cu (II) complexes are also of the 
same order as for other ligands co-ordinating through 
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Tabix it 


SchifF’s base of salicylaldehyde Schiff’s base of salicylaldehyde 

Ligand with w-aminophenol — A F with i?-aminophenol — A F 

cations --------KCal/mole-- KCal/mole 

Log Ki Log K2 Log ^2 Log Ki Log K2 Log 


Mn2+ 

4-70 

4-4 

9-10 

12-41 

4-15 

— 

4-15 

5-65 

Fe2+ 

7-15 

5-7 

12-85 

17-53 

7-40 

— 

7-40 

10-09 

C 02 + 

6-15 

4-8 

10-95 

14-94 ■ 

4-35 

— 

4-35 

5-93 

Ni2+ 

6-40 

4.9 

11-30 

15-41 

4-45 

- • 

4-45 

6-07 

Cu2+ 

10-30 

6-8 

17-10 

23-32 

9-20 

— 

9-20 

12-55 

Zn^H- 

5-3 

5-1 

10-40 

14-19 

5-50 

— 

5-50 

7-50 


Table III 

Calculations of Er {Mn-Zn) and of BH values for complexes of Schiff's base from salicylaldehyde and m-aminophenol 


Cations 

MiFH- 

Fe2+ 

C02+ 

Ni2+ 

Cli“+ 

Zn2+ 

Long 

4-7 

IAS 

6-15 

6-4 

10-3 

5-3 

A GK Cal/mole 

6-41 

9-752 

8-389 

8-73 

14-05 

7-23 

A Hc(/.e., A G relative to Mn^-^ value) 


3 

2 

2 

8 

1 

A Hh (relative to Mn^'*' value) 


26 

43 

62 

63 

47 

A Hl (relative to Mn^*^ value) 


29 

45 

64 

71 

48 . 

[(n - 5)/5] E, 


10 

20 

30 

40 

— 

8H 


19 

25 

34 

31 

— 


_Free energy change = 2-303 RT log K (where RT and K have the usual significance; T — 300''K). 

A He — Change in heat content for the formation of the complex in solution. 

AHh — Heat of hydration of metal ion. 

— Heat of complexation referred to metal ion in gaseous and ligand in solution state. 

II — Number of electrons in 3rd orbital. 

Lattice energy difference for Zn^^ and complexes. 

SH — Thermodynamic stabili/:ation energy. 


one nitrogen atom. This confirms that the metal 
ions are bonded through one nitrogen and one 
oxygen atom to the ligand molecule. 
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COLD-TOLERANCE IN THE TENT CATERPILLAR MALACOSOMA AMERICANUM AND 

THE EFFECTS OF HORMONES 

AJAI MANSINGH 

Department of Zoology, University of the West Indies, Kingston-7, Jamaica, W.I, 

Abstract 

The chill-coma temperature and the supercooling point of the third instar larvae of 
Malacosoma americafium were 7*0°C±:0*4°C and —14-5°C±1*5°C respectively. Treat- ' 
ment of these larvae with 1 or AtA of ecdysterone or farnesyl methyl ether had no' significant 
effect on these cold-tolerance values, though there is some indication that the growth hormone 
may reduce cold-tolerance by raising supercooling point. 

The chilled larvae could regain locon^otory activit^y within 8 minutes of being 
transferred to 30° C from 3 weeks of chilling at 5° C The hormones had no apparent effect 
in the acceleration of recovery. 


Introduction 

ORMONAL regulation of various life processes 
in insects has been demonstrated in many 
species. Diapause or arrest of growth and develop¬ 
ment is also attributed to the lack of brain hormone, 
ecdysone or juvenile hormone^. However, the con¬ 
trol of other forms of dormancy such as quiescence 
and oligopause is still not clear^.. 

Topical application of farnesyl methyl ether 
(FME) was found to increase cold-tolerance in the 
larvae of the wax moth Galleria melloneUa L.s. 
The time required for recovery from quiescence and 
the overall mortality, after 1 to 3 weeks of chilling 
at 4° C, were significantly reduced. The results were 
explained on the basis of the effects of the chemical 
on the general metabolism in lepidopterous larvae. 

In the present study, the possible effects of 
ecdysone and FME on the chill-coma temperature, 
as defined by Mutchmor and Richards^, super¬ 
cooling point and temperature acclimation were 
investigated on the larvae of the eastern tent 
caterpillar Malacosoma americaniim (Fab.) 

(Lasiocampide, Lepidoptera). 

The biology of M. americanum is well suited 
for the present study. The species is found 
throi^ghout southern belt of Eastern Canada, and 
almost all over United States, east of Rocky 
Mountains^. The overwintered fully mature 
embryos hatch in early May and complete larval 
development within 5—6 weeks. The adult 
females lay eggs in early July and the embryonic 
development takes about 3-4 weeks. 

Materials and Methods 
The tent caterpillars for this study were collec¬ 
ted from wild cherry trees aro'und Kingston 
(Ontario) and reared in the laboratory at 30° C 
as described by Mansingh^. 

Third iinstar larvae were either injected with 
1 or 4 lA of ecdysterone (supplied by Rohoto Pharma¬ 
ceuticals, Osaka, Japan) as 10% ethanol solution 


or topically treated with 1 or 4 gl of FME 
(supplied by Flunkaag, Buchs, Switzerland). The 
control larvae received ethanol injection or acetone 
application. One day after the hormonal treatment, 
the larvae were transferred to 5° C for 3 weeks, or 
maintained at 30° C. At the end of the chilling 
period, the chilled larvae were brought back to 30° C 
and the time for their recovery from cold-torpor 
was recorded according to Mansingh^. The growth 
rate during the chilling was determined by weighing 
the larvae before and after cold-exposure. 

The chill-coma temperature was determined by 
exposing the larvae from 30° C to a series of low 
temperatures for 1 houSr. The temperature at which 
they became inactive was taken as the chill-coma 
temperature. Supercooling points were measured 
with 32-gauge copper-constantan thermocouple while 
the rate of cooling was 2° C/minute». 

Results and Discussion 

The amounts of ecdysone or FME .used in the 
present investigation had no apparent effect on the 
larval development at 30° C or 5° C. Cold exposure 
had induced torpor within half an hour, and nO' 
feeding activity was noticed during the 3 weeks of 
chilling period. Both the treated and controlled 
larvae lost about 8*25% of their original weight of 
0*26 g, during the cold exposure. 

Hormonal treatment had nO' effect on the chill- 
coma temperature of the larvae which remained 
unchanged at around 7*0° (Table I). Similarly, 
the supercooling ability of the larvae was also not 
significantly altered by the hormones, though higher 
dose of ecdysone (4 /xl/larva) appear to reduce cold- 
tolerance by slightly increasing the supercooling 
point. This is not surprising because chilling and 
ecdysone treatment have antagonizing effects on the 
metabolism. Low temperature treatment reduces 
metabolism and biosynthetic activities2.fi ; ecdysone, 
on the other hand, stimulates RNA and protein 
syntheses^, This aspect merits further investigation. 
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Table I 

Effect of hormones on the cold-tolerance of M. ameri¬ 
canum 


Treatment 

Chill-coma 

temperature 

(°C) 

Supercooling 

prints 

(°C) 

Control 

7-0±0-4 

.-14-5±l-5 

Ecdysone — 1 fil 

6-8±0-3 

-15-2d=l-l 

Ecdysone — 4 iul 

6-5±0-4 

-15-5rt0-5 

FME 1 f-1 

7-5dz0-2 

-13*8±l-0 

FME 4/xl 

7-8±0-5 

-12-8+0-8 


20-30 larvae/experiment. 


Table II shows that the locomotory activity in the 
chilled larvae was regained within 10 minutes 
(8 ± 1-25 minutes) of their return to 30° C. FME 
or ecdysone had no apparent effect on the recovery 
time. 

Table II 

Effect of hormones on the recovery of locomotory activity 
in M. americanum larvae exposed to 25° C after 
3 weeks of chilling at 5°C. 


Treatment 

4 

% larvae recovered 

6 8 10 (min) 

Control 

25 

45 

84 

100 

Ecdysone — 1 ftl 

20 

40 

90 

o 

o 

Eceysone — 4 /Ltl 

35 

50 

100 

100 

FME 1 

28 

45 

90 

100 

FME 4 //I 

34 

52 

88 

100 

The anomaly in 

the role of FME 

in the induction 

of cold-tolerance 

in M, 

americanum 

and 

G. mello- 


nellcfi may be due to the inherent differences in the 
level of cold-tolerance in the two species. This is 
evidenced by the ability of tent caterpillar larvae 
to recover from cold-torpor within 10 minutes, even 
when the chilling induced irreversible and fatal 
injury in over 60% of the larvae^. The wax moth 


larvae, on the other hand, required about 15 ta 
40 minutes to recover, depending, upon the duration 
of chilling. 

Intraspecific differences in the two species is further 
indicated by significant differences, in their chill- 
coma temperatures. The low chill-coma temperature 
of the tent caterpillar is almost equal to that of 
Mu sea domestica or Sarcophaga biillata; for the 
larvae of G. mellonella, it is 8 - 8 ° C-^. Mutchmort> 
has discussed the positive correlation between the 
chill-coma temperature, muscle apyrase activity, 
ATP-ase activity and cold-tolerance in a number of 
species ; the lower the chill-coma temperature, the 
more cold-tolerant is the species. Thus the 
inherently high cold-tolerance in the tent caterpillar 
can apparently not be further increased by the low 
doses of FME. 

Increased cold-tolerance and the ability to- recover 
quick from cold-torpor have adaptive significance 
for the tent caterpillar. It is not unusual for the 
insect to experience temperatures which fluctuate 
between 0 and 25° C ; the wax moth larvae rarely 
face such adversity. Consequently, M. americanum 
larvae have evolved the ability to adapt quickly to> 
the overnight low temperatures, prolonged spells of 
cold or high day temperatures. 
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ANTHOLYSIS of SESAMUM INDICUM L. (TIL) 

D. N. SEN, D. C. BHANDARI and R. P. BANSAL 
Botany Department, University of Jodhpur, Jodhpur 342 001, India 

Abstract 

Anthoiysis leading to virescene, phyllody and prolification of Sesamu?n indicum has 
been studied and described here. Infeaed flowers developed chlorophylls and mode carote¬ 
noids ; but the leaves showed lower (mg/g) chlorophylls as well as carotenoids, when com¬ 
pared to healthy plants. 


Introduction 

NTHOLYSIS (Gr. anthos-flower ; lysis — loosing, 
dissolution) is termed as abnormality progres¬ 
sing from a normal flower to a completely vegeta¬ 
tive leafy branch. It entails virescence, phyllody, 
and prolification. Anthoiysis starts with virescence 
or greening of normally white or coloured parts 
by the development of chloroplasti. Green flower¬ 
ing diseases-, phyllody^, witches broom-t, phenomena 
leading to complete sterility have been indicated 
on Sesamiim indicum. A severe anthoiysis of 
Sesamiim indicum appeared in the Til crop in early 
August 1975, at Jodhpur. 

Observations 

The Til crop sown in the flrst week of June 1975, 
grew well, passing through an early dry phase and 
later on more moist conditions due to persistent 
rainfall which is unusual in Indian arid zone. 
Suddenly in the flrst week of August some distinct 
and peculiar virescence in tops of some plants 80- 
120 cm tali often drooping, made its appearance. 
On closer examination it was discovered that 
anthoiysis has led to the virescence, i.e., turning of 
pink and purplish-pink coloured flowers into com¬ 
pletely green, thickened and puckered ones (Fig. 1). 
This infection appears to have been transmitted on 
the tops of the plants because these infected 
infcrescences were found to have normal healthy 
fru-is at the lower nodes (Fig. 2), but ultimately 
caiiiing phyllody, l.c., development of floral parts 
as almost normal foliage. In extreme cases, the 
flower turned into vegetative shoot (Fig. 3). The 
infection appeared to have definitely travelled 
basipetally because : {a) Lower portions have normal 
flowers and fruits which gradually got acropetally 
infected (Fig. 2) ; {b) The healthy fruits when 
received the infection burst out and the immature 
white ovules started to grow into small projected 
papillae (Fig. 4) ; and (c) When the infected tops 
were removed the infection made its appearance in 
the lower axillary branches w'hich developed after 
a few days. 

The effect of anthoiysis on chlorophyll a, chloro¬ 
phyll h and carotenoids^ is given in Table I. The 
optical densities of acetone soluble pigments at 


different wavelengths is shown in Fig. 8. Some of 
the remarkable features which have appeared after 
this infection are as follows : 

1. The general appearance of the infected plant 
was characteristic due to green colour and 
distinctly drooping inflorescences which were visible 
from a distance (Figs. 5 and 8). 

2. Starting from lower levels there were healthy 
fruits above them some later infected ones which 
got burst, followed still higher by flowers, pale- 
green in colour with lesser or no transformation 
where the petals had shrivelled. On the top came 
the region where the sudden and total transforma- 
fons of the different parts of the flowers had taken 
place. This is what has been termed as anthoiysis 
(Fig. 2). 

3. The pedicel has elongated successively from 
lower levels to the higher ; sepal elongated with 
dist'nct innervation. The petals became green, 
leathery and puckered (Fig. 6). The number of 
stamens became reduced to four with distinct 
sterility, some of the stamens did not bear anthers 
and often the anther portion became leaf like. The 
ovary became extremely modified in different ways 
assuming a leafy appearance (Fig. 7). The lower 
flowers had enlarged flattened ovary with reduced 
style which became distinctly vascularised and 
remained persistent. It also had a tendency to 
become leaf like. 

4. In extreme cases at the top, although there 
was a tendency towards overall reduction in size of 
different pgrts of the flower, but an extreme tendency 
-of conversion of all floral parts into leaf like struc¬ 
tures, i.e., phyllody was noticed. There were cases 
when there w'as no difference in appearance of sepal, 
petal, stamen and carpel except that they varied 
slightly in size. 

5. The absolute nature of bilipped corolla is 
transformed into funnel shaped one and ultimately 
to rotate type. The petals got separated very, much 
giving a polypetalous appearance. The latter types 
of flowers show extreme cases of sterility both of 
androecium and gynoecium. A few pollen grains 
which were found in infected flowers were empty 
and without any cytoplasmic contents. 
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6. An absolute case of vegetative nature of the 
flower was seen when the ovary got transferred intO' 
an axis which ultimately bore leaves and flowers. 
This was a case of vegetative shoot arising from a 
flower (Fig. 3). 



Figs. 1-7. S. indicum. Fig. 1. infected (A) 

and healthy (B) shoots, showing difference in 

flowers. Fig. 2. infected shoot showing grades 
of infection ^ from lower to upper nodes. 
Fig. 3. Extreme cases of infection, where trans¬ 
formation of flower into vegetative shoot has taken 
place. Fig. 4. Healthy fruits (B) after receiving 
the infection burst out successively (A). 
Fig. 5. The heavily infected shoot of S. indicum 

plant with characteristic drooping inflorescence. 
Fig. 6. The infected (A) flowers (intact) calyx, 

coirolla, gynoecium and fruit (all dissected out), 
compared with their healthy^ (B) counter-parts. 
Fig. 7. Different stages of infected (A) ovaries 
assuming leafy appearance. 



Fig. 8. Optical densities of acetone soluble 
pigments in healthy and infected leaves and flowers 
at different wavelengths of light. 

7. The petals which are normally caducous in 
healthy plants transferred into leathery ones and did 


not fall, remaining persistent enclosing a deformed 
fruit as they were photosynthetic. 

8 . The cut parts of a healthy plant which produce 
mucilage when kept in water, did not show this 
feature in infected ones. 

9. Although the plants showed heavy infection 
in the floral parts which tends to travel in the 
basipetal order, surprisingly, did not effect the 
leaves morphologically although it did effect the 
pigment system (Table I). However, the leaves at 
top were slightly reduced. 

Table I 


Chlorophylls a, b, total chlorophylls and carotenoids 
tngig fresh weight in infected and healthy flowers and 
leaves of S. indicum 


Plant material 

Chloro¬ 
phyll a 

Chloro¬ 
phyll b 

Total 

chloro¬ 

phylls 

Carote¬ 

noids 

Healthy flower 

0 

0 

0 

0-0575 

Infected flower 

0-4279 

0-1373 

0-5652 

0-2376 

Healthy Leaf 

2-5665 

0-4770 

3-0435 

2-8767 

Infected Leaf 

1-0550 

0-1624 

I’lllAr 

0-5830 


It is evident that the infection appeared to have 
been transmitted by some insect at a very late 
stage of plant growth. Contamination was not caused 
by contact of infected plants with the healthy ones. 
Artificially, when the extract of an infected plant 
was rubbed over the healthy plants, they did not 
receive the infection in this manner. The seeds 
of S, indicum when kept for germination in petri- 
dishes under contro)lied conditions with diff’erent 
dilutions of the extract of infected flowers, 
germinated normally, with only slight curvature in 
cotyledonary leaves. The seedlings so obtained 
when grown in pots under natural conditions did 
not show any sign of infection at all. Thus, it 
appears that the infection is caused in a very 
precise and specific way and only means of control 
at this stage appears to be uprooting of plants. 

We wish to thank Prof. Dr. H. C. Arya, for 
facilities and to the authorities USDA, for 
providing funds for carrying out investigations 
on Til under a PL-480 Project to one of us (DNS) 
during which these observations were made. 
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E. R. NIKAM 

Department of Botany, College of Agriculture, Dhulia 
Abstract 

The embryological studies of Lagenaria siceraria revealed that the pre-fertilization 
and post-fertilization growth stages followed the characteristic pattern of development of the 
Cucurbitaceae family. The development of the female gametophyte follows polygonum type. 
The development of endosperm was nuclear type and the seed coat had its origin from the 
integument. 


Introduction 


7 AGENARIA SICERARIA, commonly known as 
the bottle gourd, is a monoecious species. In 
India its green fruits are used as vegetable. 
Chakravarty (1946) described the morphology of the 
genus Lagenaria and its species. Kirkwood (1905) 
gave a comparative account of the development of 
embryo-sac of eleven oucurbitaceous plants. 
Chakravorti (1947) reported the embryo develop¬ 
ment, normal tetrad formation and free nuclear 
type of endosperm in Coccinia indica. Singh 
(1955 a) studied the embryo development in 
Cucumis melo. Chopra and Basu (1965) recorded 
that the micropylar diad cell was much smaller 
than that of the chalazal end. 

Material and Methods 
The Kalianpur diploid plants of Lagenaria 
siceraria were raised in the garden of the Botany 
Section, Agricultural College, Poona. For observ¬ 
ing pre-fertilization stages, female buds at anthesis 
and approximately 6, 12, 24, 48, 72 and 96 hours 
before anthesis were collected. In order to study 
the fertilization, the development of embryo, 
endosperm and seed, the ovaries of the pollinated 
flowers were collected at the interval of 3, 6, 9, 
12 hours and 1, 2, 3, 4, 5, 6, 8, 10, 12, 14, 16, 
18, 20, 23, 26 and 30 days after fertilization. In 
the advance post-fertilization stages the ovules 
were dissected from the previously fixed ovaries. 
The material was fixed in FPA (5 ml formalin -f 
5 ml propionic acid -f 90 ml 70% alcohol) for 
the minimum period of 72 hours. The washing, 
dehydration, infiltration with paraffin and prepara¬ 
tion of blocks, etc., were done as per the standard 
procedures. Sections were cut at the thickness of 
8-12 g for pre-fertilization stages and of 12-25 g 
for post-fertilization stages. Haematoxylin staining 
technique was used. 

Results and Discussion 
Five hundred and fifty six ovules at various 
growth stages were observed during the pre-fertiliza¬ 
tion study. The ovary was inferior with three 
carpels with parietal placentae which were bifur¬ 


cated giving rise to six ovule bearing surface 
(Fig. 1). Development of ovules was not observed 
at the two extreme ends of the ovary. The ovules 
were found to originated from the placentae. The 
early indication of the development of an ovule 
was observed in the epidermal and a few sub- 
epidermal cells of each placenta towards the inner- 
side of the apex of the ovule initial (Fig. 2). The 
archesporium cut off parietal layers, the young 
megaspore mother cell got differentiated and an 
inner and outer integuments were formed (Fig. 3). 
The inner integument was composed of 2-3 layers 
of cells and outer integument was more massive and 
consisted of 7-8 cell layers (Fig. 4). This was in 
agreement with the description given by Chakravorti 
(1947), Mann and Robinson (1950) and Chopra 
and Basu (1965) who studied different species of 
the family cucurbitaceae. 



Figs. 1-11 

Immediately after the differentiation of ovule 
and development of integuments, the ovule was 
found to curve itself due to unequal growth rate 
and reached anatropous condition at anthesis. 
Chakravorti (1947) observed in Coccinia indica 



Vol 45, No. 7 1 
April 5 ,1976 J 


Embryological Studies in Lagenaria siceraria StandL 


251 


that a typical anatropous conditioa was attained 
after fertilization. The earliest differentiation of 
m.in.c. was observed below 1-2 cell layers occurred 
at 72 hours before anthesis. It was in agreement 
with the description given by Tillaman (1906) in 
Cucumis sativiis. A primary sub-epidermal cell 
became differentiated into m.m.c. from other cells 
by its size and dark stained nucleus with hollow 
portion around it (Fig. 5). Megaspore mother cell 
pushed deep into fifth or sixth layer and after 
attaining the maximum size the nucleus of m.m.c. 
undergoes synizesis forming a diad (Fig. 6). The 
micropylar cell was smaller than chalazal one. At 
the end of second meiotic division a linear tetrad 
was formed (Fig. 7). Singh (1955 a) and Chopra 
and Basil (1965) also recorded similar observations 
in Cucumis melo and Cucurhita respectively. Out 
of four megaspores three of the spores at the micro¬ 
pylar end were found to degenerate and the cell 
at the chalazal end developed into embryo-sac 
mother cell (Fig. 8). The enlarged chalazal 
embryo-sac mother cell underwent three mitotic 
divisions and formed eight nucleated embryo-sac 
(Figs. 9, 10, 11 and 12). The mature embryo-sac was. 
very small (58 /x x 30 }j^) as compared to the size 
of the ovule (273 yu. x 224 p) inclusive of the inner 
and outer integuments. This study showed that in 
L. siceraria the development of female gametophyte 
conforms to the mionosporic 8-nucleate polygonum 
type. 

The eight nucleated embryo-sac was found to 
have two groups of four nuclei each at the two 
ends. One nucleus from each group moved towards 
centre constituting the two polar nuclei (Fig. 12). 
The two polar nuclei were first found tO' lie very 
close to each other but soon they fused and formed 
the secondary nucleus of the embryo^sac. Three 
nuclei at the chalazal end organized themselves into 
antipodal cells and three at the micropylar end gave 
rise to egg apparatus. The organization of mature 
embryo-sac therefore, consisted of twio synergids, an 
egg, a secondary nucleus and three antipodal nuclei 
, (Fig. 13). The antipodal nuclei were ephimeral in 
nature and degenerated before fertilization. Singh 
(1956 a) reported in Citriillus vulgaris that one or 
two antipodal cells persisted even after fertiliza¬ 
tion. 

It was seen from Table I that m.m.c. was found 
to develop three days before the anthesis. Mega- 
sporogenesis was initiated twO' days before the 
initiation of anthesis. The diad and tetrad forma¬ 
tion was observed mostly between 72 and 48 hours 
before anthesis. The mitotic divisions of embryo- 
sac mother cell took place 24 hours before and 
'upto anthesis commonly. However, only about 12% 


of the ovules could reach the 8-nucleate stage at 
anthesis. 

In the present investigations fertilization stages 
were not observed due to heavy staining of the 
embryo-sac. The pollen tube was observed in a 
few ovules at 48 hours after pollination. It 
traversed through style and entered the ovule 
porogamously. Porogamy appears tO' be the rule. 
Singh (1963 a) studied 22 cucurbits and observed 
that the pollen tube was porogamous. In most of 
the ovules fertilization was completed 72 hours 
after pollination. 



For post-fertilization study 408 ovules were 
examined. It was seen from Table II that the 
megagametogenesis continued after anthesis. Soon 
after the fertilization the primary endosperm nucleus 
migrated towards the chalazal region and divided 
into two nuclei (Fig. 15) and this> stage was found 
5 days after pollination. Same results were obtained 
in Coccinia indica (Chakravorti, 1947) and Cucumis 
melo (Singh, 1955 a): The endosperm nuclei 
divided repeatedly and gave rise tO' free nuclei which 
took peripheral position in the embryo-sac and a 
vacuole was formed in the centre (Figs. 17 to 20). 
The endosperm, initially was free nuclear but in 
later stages it became cellular when the embryo^ was 
at 4-celled stage. Chopra (1955) observed similar 
results in C. indica. The endosperm was 
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Table I 

Pre-fertilization stages of the diploid ovules 






Stages 


SI. 

Interval 

Ovules 



- Vegetative 

No. 


observed 

m.m.c. mega¬ 

nucleate 

ovules 




spore 

embryo-sac 






2 4 8 



1 . 

72 hours before anfhesis 

78 

78 






2 _ 

48 hours before antbesis 

120 

37 

78 




10 

3. 

36 hours before anthesis 

65 

12 

32 

9 



!2 

4. 

2 -I- hours before anthesis 

138 

.. 

46 

39 

7 

— 

45 

5. 

12 hours before anther's 

85 


7 

20 

31 

— 

27 

6 . 

At anthesis 

70 



6 

30 

8 

24 


Total 556 


Table Ji 

Post-fertilization growth stages of ovules 


SI. 

No. 


Interval 


No. of - 
ovules 

Embryo-sac with nuclei 

2 

4 

8 

1 . 

3 hours 



25 

4 

13 

3 

2 . 

6 hours 



19 ^ 

3 

12 

4 

3.’ 

9 hours 



21 


13 

8 

4. 

12 hours 



30 

i’ 

14 

10 

5. 

24 hours 



28 

11 

14 

13 

6 . 

2 days 



. 29 


9 

20 

7. 

3 days 



24 


2 

22 






Embryo 



8 . 

4 days 



20 

Z^^gote 



9. 

6 days 



• 15 

Zygote 



10 . 

8 days 



18 

Zygote 



11 . 

12 day.s 



24 

Zygote 



12 . 

15 days 



30 

2 -celled 



13. 

18 days 



25 

4-celJed 



14 

20 days 



28 

6 -celled 



15. 

23 days 



20 

12 -celled 



16. 

26 days 



15 

20 -ceIled 



17. 

30 days 



12 

30-celled 



18. 

40 days 



15 

many celled • heart-shaped 

19. 

45 days 



10 

many celled differentiated 




Total 

408 





Percentage of 
8 -nucIeate embryo-sac 


. 15 " 

20 

40 

47 

70 

93 


Endosperm 


1 nucleate 

2 nucleate 
4 nucleate 

12 nucleate 
78 nucleate 
many and cellular 
do. 
do. 
do. 
do. 
do. 
do. 


diHerentiated into the haustorium at chalazal 
region (Fig. 18). The endosperm haustorium 
remained coenocytic and showed its maximum size 
(65 m) when the embryo was heart-shaped. In 
C. sat'ivus haustorium remained coenocytic (Chopra, 
1953 b) but in Citrulliis colocynthis it became 
cellular (Johri and Chowdhury, 1957). 

The first division of zygote forming 2-celled pro- 
embryo was observed 15 days after pollination and 
when the endosperm reached 78-nucleate stage 
(Fig. 21). The cells of the pro-embryo divided 


transversely to give rise to 4, 6 and 12-celled pro- 
embryo (Figs. 22, 23 and 24) and the divisions in 
the pfo-embryonal cells result in 16-celled, 20-celIed 
30-celled pro-embryo (Figs. 25, 26 and 27) and 
finally a globular mass of embryo was formed. 
This globular embryo formed heart-shaped condi¬ 
tion of the embryo (252 fi x 154 //) at 40 days 
after pollination (Fig. 28). 

A mature embryo with well developed cotyledons 
(700 M X 350 /t) was found to occupy the seed 
cav.ty (Fig. 29) at 45 days after pollination. 
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Similar observations were recorded in Bryonia seed coat Similar results were obtained by 

diolca (Soueges, 1939 a), Citrnllus colocynthis and Chakravorti (1947) in Coccinia indica and Singh 

Melothria maderaspatana (Singh, 1961 b). The seed (1953) in Bryonia diolca^ Luffa .cylindrica and 
^ ^ Cucurhita pepo. 



Figs. 21-29 

coat has its origin from the outer integument The 
outer integument was constituted by a cell layer 
with prominent nuclei which later organized into 
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THE INDIAN NATIONAL SCIENCE ACADEMY, NEW DEl.HI-1, AWARDS 


The Silver Jubilee Commemoration Medal, for 
1976, was awarded to Prof. A. K. Sharma, FNA, 
in recognition of his contributions in the field of 
Cytogenetics and Cytochemistry. 

The Shree Dhanwantari Medal was awarded to 
Dr. B. Mukerji, FNA, in recognition of his con¬ 


tributions to medical and drug research in 
India. 

The Professor T. R. Seshadri Seventieth Birthday 
Commemoration Medal (1976) was awarded to 
Prof. R. C. Mehrotra, FNA, Vice-Chancellor, 
University of Delhi, for his contributions on the' 
Chemistry of Coordination Compounds. 
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DIELECTRIC INVESTIGATION OF RELAXATICN 
IN SOME POLAR MOLECULES 
The present communication reports the experi¬ 
mental as well as calculated values of relaxation times 
of 2-4-6-tribromoaniline, o-, m-, p-dimethoxy benzenes; 
p-diethoxy benzene, 2-nitroanisole and 4-nitro- 
anisoic in 3 cm miicrowave region at 20° C in. 
dilute solutions. 

It has been observed that Debyei equation and 
its several modifications (Perin-, Hill^ and Meakins'^) 
yielded results which are not in good agreement 
with the observed values. It is therefore planned! 
to calculate the relaxation time using Wirtz and 
Coworkers‘'> equation. 

The dielectric constant (e') and dielectric loss 
factor (e") have been determined using the stand¬ 
ing wave technique of Roberts and VonHippel® and 
its subsequent simplification by Dakin and Works'^. 
The relaxation • time was then determined using 
the concentration variation method of Gopala 
Krishna^ discussed in an earlier paper^^. 

The experimental values of relaxation time along 
with those calculated using Wirtz and Coworkers 
equation are given in Table I, 


Table I 


Compound 

T exp X les¬ 
see 

T Wirtz and 
Co workers 

X 10^^ sec. 

2 -4-6 tribromo aniline 

14-11 

21-48 

u-dimethoxy benzene 

10-79 

18-42 

m-dimethoxy benzene 

9-96 

17-69 

p-dimethoxy benzene 

5-39 

19-52 - 

p-diethoxy benzene 

5-91 

18-26 

2 -nitroanisole 

15-71 

17-91 

4-nitroanisole 

9-45 

18-24 


The relaxation times of o- m- and p- dimethxoy 
benzenes decrease from ortho via meta to para 
compounds which indicates that the intramolecular 
rotation of the methoxy group in ortho dimethoxy 
benzene experiences a greater hindrance as com¬ 
pared to the meta and para dimethoxy benzenes, 
p-diethoxy benezene exhibits a slightly higher 
relaxation time than p-dimethoxy benzene. . This 


means under similar conditions methoxy group 
has greater freedom’of rotation than ethoxy group. 

The relaxation time calculated using Writz and 
Spernol equation gives better agreement with experi¬ 
mental values; than those derived using Debye 
cquat’on (usingand 0*36^). It is therefore 
concluded that Wirtz and Coworkers equation is a 
better representation of phenomenon of relaxation. 

The Authors are deeply indebted to Prof. B. G. 
Gokhale, for his interest and encouragement and 
Dr. M. C. Saxena for his guidance. 

Physics Department, N. K. Mehrotra. 

Lucknow University, S. K. S. Somevanshi. 

Locknow (U.P.), November 25, 1975. 
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USE OF TETRACYCLONE DERIVATIVE IN 
THE SYNTHESIS OF POLYPHENYLATED 
AROMATICH YDROCARBONS BY 
DIELS-ALDER REACTION 

Tetracyclone, (2, 3, 4, 5-tetra phenyl cyclo- 
pentadienone), as diene, has been successfully used 
by many workers for the synthesis of polyphenylated 
aromatic hydrocarbons through Diels—Alder 
react’oni'^L Reactions of • derivatives of tetra¬ 
cyclone, in which one or more phenyl groups carry 
monosubstitution have also been reported<5“io. How¬ 
ever, tetracyclone with one or more disubstituted 
phenyl groups and their reactions are not well 
known. In this communication we report the 
synthesis of three isomers of 3-xylyl-2, 4, 5-triphenyl 
cyclopsntadienone (I) and their reactions with 
several dienophiles, which include maleic anhy¬ 
dride, bicycloheptadiene, diphenyl acetylene, benzyne 
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and acenaphthylene. Thus, several types of 
polyphenylated aromatic hydrocarbons have been 
synthesised. Three isomeric cyclopentadienones (I) 
have been obtained from condensation of the 
corresponding isomeric dimethyl benzils, {viz., 
3, 4“, 2, 4-, and 2, 5-dimethyl benzils) and dibenzyl 
ketone using Triton B as catalyst (yield, 85%) 
instead of usual ethanolic alkali. The latter cata¬ 
lyst gave very poor yields (10%) particularly in the 
case of dimethyl benzils, containing methyl group 
in ortho position with respect to C = O group, 
probably due to benzilic acid type rearrangement^"^. 
The ' dimethyl benzils have been prepared by oxida¬ 
tion of the corresponding deoxybenzoins with 
selenium dioxide-acetic anhydride®. 



Maleic anhydride reacts with I when refluxed in 
bromobenzene .to form adducts (II) which when 
distilled with soda-lime undergo decarboxylation 
and thermal dehydrogenation to give three isomeric 
dimethyl-2', 6',-diphenyl-m-terphenyl (III). The 
same aromatic hydrocarbons are obtained directly 
on refluxing I and bicycloheptadiene in chloro¬ 
benzene medium with the loss of carbon monoxide 
and cyclopentadiene. Diphenyl acetylene under¬ 
goes fairly rapid reaction with I in benzophenone 
medium to yield three isomeric dimethyl-2', 4', 5', 6'- 
tetraphenyl-m-terphenyl (IV). Bezene, produced in 
situ by aprotic diazotisation of anthranilic acid^^^ 
when trapped with I yields 1, 2, 4-triphenyl-3-xylyl- 
naphthalenes (V). Use lof acenaphthylene as- 
dienophile leads to flu'oranthene derivatives and this 
reaction is carried out in a low boiling solvent, e.g., 
benzene makes isolation of adducts (VI) possible 
whereas tetralin, a high boiling solvent leads 
directly to 7,8, lO-triphenly-9-xylyl-fluoiranthenes 
(VII). 

All compounds are crystallised from benzene- 
^Icohol and all are colorless except I smd VII, 


the former being black and the latter yellow. 
Melting points shown in Table I are uncorrected 
Table I 

Melting points (°C) 



(a) 

(b) 

(t) 

I 

162 

167 

152 

II 

203 

196 

176 

III 

125 

145 

156 

IV 

>340 

>340 

>340 

V 

147 

213 

138 

VI 

203 

191 

196 


(decomp.) 

(decomp.) 

(decomp.) 

VII 

234 

203 

221 

and satisfactory analytical 

(C and H) 

results of 

the compounds have been obtained. 

The ultra- 

violet absorption spectra of the three 

isomers of 

I (Table II) 

in benzene 

show two 

absorption 


Table II 


U.V. absorption of 3-xylyl-2, 

4, 5 triphenyl cyclopenta- 


dienone 



Imas 

ll-mas 


- (e) 

— 

- (€ 


^nm 

'^mn 

l{a) 

355 (7100) 

518 

(1233) 

1(h) 

345 (6333) 

518 

(1566) 

1(c) 

345 (6250) 

518 

(1633) 


maxima in each case. The absorption maxima in 
the lower wavelength region have been attributed 
to C C absorption and that in higher wavelength 
to C = O absorptionts. The infra-red spectral 
studies on three isomeric tetracyclones (I) show 
a prominent carbonyl band at 5-85 /a. I.R. and 
N.M.R. spectra of several of these aromatic hydro¬ 
carbons (HI to V and VII) have been measured 
and subsequently included in the “Standard Spectra” 
by Sadtler Research Laboratories, Philadelphia, 
U.S.A. 

The authors wish to thank Dr. S. Thakur, of 
Department of Chemistry, University of Burdwan 
and Prof. A. De, of S. B. College, Magra, Hooghly, 
for their deep interest in the work. 

Department of Chemistry. P. K. Banerjee, 
University of Burdwan, S. R. Samanta. 
Burdwan, West Bengal, A. J. Bhattacharya. 
April 14, 1975. 
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PYRIDINE-2-ALDOXIME AS A REAGENT 
FOR THE SPECTROPHOTOMETRIC 
DETERMINATION OF RUTHENIUM (III) IN 
AQUEOUS MEDIUM 

PyRiDiNE-2-ALDOxiME has already been used for the 
determination of transition metals, platinum and 
palladium^"^. As a result of the investigations on 
pyridine-2-aldoxime complexes with platinum metals, 
it was observed that on boiling ruthenium (III) solu¬ 
tions (taken as chlororuthenate) for 2-3 min., a dark 
brown water soluble complex is gradually formed 
which can be used for the. spectrophotometric deter¬ 
mination of ruthenium. As ruthenium (IV) combines 
more.readily with pyridine-2-aldoxime in the presence 
of reducing agents (hydroxylamine or sulphite), it is 
believed that the reddish brown complex contains 
ruthenium (III). 

The optimum conditions for the spectrophotometric 
determination of ruthenium (III) with pyridine-2 
aldoxime are given in the following recommended- 
procedure. 

Recommended Procedure .—To 1 ml of ruthenium 
(III) solution in acid solutions (1 N) and upto a pH 
of 4-5, and containing 125-500/xg Ru for 1 cm path 
length, is added 5 ml of 0*05% w/v aqueous soltion of 
pyridine-2-aldoxime and the solution boiled for 
about 5 min. On cooling and diluting to 25 ml with 
water, the absorbance of the solution is measured 
at 420-430 nm using water as blank. The concen¬ 
tration of ruthenium is found out. from a calibration 
curve prepared under similar conditions. The rela¬ 
tive standard deviation, of the method in the recom¬ 
mended range is worked out to be dz . 

Characteristics of the Reddish Brown Complex 
The absorption spectra of the reddish brown ruthe- 
nium-pyridine-2-aldoxime complex shows the presence 
^f only a single absorption maxirnum at a wavelength 


420-430 nm. After boiling the solutions and developing 
the colour fully, the absorbance at 425 nm remains 
constant over the pFI range 1-6-11-3. However, 
before boiling, ruthenium solutions should be acidic 
(1 N) and may be upto a pH 4- 5, otherwise the colour 
development is incomplete. Minimum stoichiometric 
concentration ratio ’ of ruthenium to pyridine-2-aldo- 
xime for full colour development under these conditions 
is 1:8. Molar absorption of the reddish brown complex 
is found out to be 2- 34 x 10^^ 1. cm~^- moIe~^ (420 nm). 
The concentration range of ruthenium (III) for which 
Beer’s law is obeyed, is found to be 3-0-3-50 jug/ml. 

The stoichiometric ratio of ruthenium (III) to 
pyridine-2-aidoxime in the complex is found to be 
1:2 by the continuous variations method. Because 
pyridine-2-aldoxime is a tautomeric molecule having 
potentiality of bonding to platinum ion in either syn 
(N -f N) or anti (N + O) form the stability 
constant of the'complex in the solution was not deter¬ 
mined. However, the conditional formation constant 
under these conditions was determined to be as 
log k = 3-40 ± 0-10, 

Interferences due to Foreign Ions 

For the purpose of the determination of inter¬ 
ferences, a i 2% deviation from the expected absor¬ 
bance was the criterion. It was observed that for 
the- determination of ruthenium (III), even ICO-fold 
concentrations (by weight of bromide, iodide, sulphate, 
oxalate, nitrate, tartrate, citrate, magnesium, calcium, 
barium, strontium, mercury, zinc and cadmium do not 
cause any interference. Maximum amounts of other 
ions that can be tolerated for 50Ru are: 15 pg 
rhodium (III), 30 pg irridium (III), 20 pg osmium (IV), 
2 jag platinum (IV), 50 jag gold (III), 200 mg iron (11), 
100 jag cobalt (II) and 10 pg nickel (11). Lead (II) 
and silver are precipitated as chlorides in HCl media, 
whereas palladium (II) quantitatively precipitated by 
pyridine-2-aldoxime, hence centrifugation before 
absorbance measurements eliminates the interferences 
due to these ions. 

Hans Raj College, G. S. Manku. 

Delhi IIG007, August 28, 1975. 
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EFFECT OF ISATIN ON CWICK BRAIN ACID 
AND ALKALINE PHOSPHATASES 
In brain several vitamin-Bg dependent enzymes 
influence the level of y-amino butyric acid (GABA)^ 
whose deficiency has been implicated as a possible 
causative factor of convulsive seizures.^ Since Turner 
has postulated that phosphatases may be involved 
in the regulation of vitamin-Be requiring enzymes^, 
it was thought desirable to investigate the effect of 
isatin, a promissing anticonvulsant agent on brain 
phosphatases. 


isatin. However, in vivo administration of this 
compound evoked opposite response in acid and alka¬ 
line phosphatases. After two hours of isatin adminis¬ 
tration, the acid phosphatase activity showeJ an 
increase of.23*0%, 33*3% and 16*5% in cerebellum, 
cerebral and optical lobes respectively. Although the 
increases are not very large, statistically these are highly 
significant (Table I). No significant change in the 
alkaline phosphatase activities of cerebral hemisphere 
and optical lobes but a slight statistically significant 
lowering (15%) in the activity of cerebellum enzyme 
was observed. 


Table I 

Effect of isatin on acid and alkaline phosphatase activities of different parts of chick brain 2 hours after its 

administration 



F.nzyme Activity 


P value 


without drug 

with drug 

/q lilL/l wcloL'’ 

I Acid phosphatase {mg phenolffrlg 

of fresh tissue) 




Cerebellum 

4*24±0*07 

5*32±0*10 

25*4 

■<0 01 

Cerebral hemisphere 

4.86±0.04 

6*48±0*07 

33*3 

<0*01 

Optical lobes 

4-41 ±0-04 

s-MiO-oe 

I6*"5 

<0*01 

II Alkaline phosphatase {mg phenol!\5 

minjg of fresh tissue) 




Cerebellum 

2*38±0*06 

2*02±0*08 

15*0 

<0-01 

Cerebral hemisphere 

1 *03^0*03 

1*00±0*04 


N.S. 

Optical lobes 

4*11±0*06 

4*10±0.*08 


N.S. 


N.S. : Not significant. 


Male adult white-leg horn chicks were used for 
these studies. For in vivo experiments, twelve chicks 
were divided into two groups of six each. The 
animals of the first group served as control while 
those of the second group were fed with isatin in a 
single dose of 200 mg/kg body weight, the active dose 
of isatin for its anticonvulsant action in electroshock 
seizures^ The chicks of the second group were 
killed by decapitation without anaesthesia after two 
hours of isatin administration, the peak period of its 
action^ The different parts of the brain (cerebel¬ 
lum, cerebral hemisphere and optical lobes) were 
removed and homogenized with ice cold water. The 
supernatants obtained after centrifugation of these 
homogenates were used as the source of enzyme. 
Acid and alkaline phosphatase activities were assayed 
by the method of Kind and King® using phenyl 
phosphate as substrate and citrate buffer (lOOmM) 
of pH 4*9 and carbonate-bicarbonate buffer (100mM 
of pH 9* 6 respectively at 37®. 

In the in vitro experiments acid and alkaline phos¬ 
phatase activities of adult chick brain were moderately 
‘.^nhibited by 32*4 and 44*7%, respectively by 10mM 


Roberts et al"* as well as Begum and Bachhawatg 
have demonstrated the presence of pyridoxal phos¬ 
phate phosphatase. They found this enzyme to be an 
acid phosphatase with broad specificity. An increase in 
the activity of this enzyme may lead to deficiency of 
pyridoxal phosphate which in turn leads to deficiency 
cf GABA and hence convulsions^. In the present 
study, although isatin administration produces an 
increase in acid phosphatase activity, yet it does not 
cause convulsions (rather it prevents them) showing 
that this increase is not associated with pyridoxal 
phosphate phosphatase. At present we are unable 
to fathom the full implication of the increase of acid 
phosphatase activity by isatin. 

In vitro inhibition and in v/vc? activation of the acid 
phosphatase by isatin may be explained on the basis 
of its reported breakdown in the body^. 
Department of Biochemistry, Baldev Singh. 

Punjab University, Chandigarh, R. C. Bansal. 
India, August, 22, 1975. Inderjit Singh. 

1. Harper, H. K.ffReview of Physiological Chemistry, 
13th Edition. Kothar iBook Depot, Bolnbay, 
1971,'_p. 347, ■' 



258 


Letters to the Editor 


[ Current 
Science 


2. Narang, B. S., Talwar, G. P. and Singh Baldev, 

Ind. J. Physiol. Pharmacol, 1962, 6 , 1. 

3. Turner, J. M., Biochem. 1960, 80, 663. 

4. Sareen, K. N., Kohli, R. P., Amma, M. K. P. 

and Gujral, M. L., Ind. J. Physiol. Pharmacol, 
1962, 6 , 87. 

5. Mueller, M., Med. Exptl, 1962, 7, 155. 

6 . Kind, P. R. N. and King, E. J., J, Chim. Pathol, 

1954, 7, 322. 

7. Roberts, E., Rothstein, M. and Baxter, C. F., 

Proc. Soc. Exp. Biol. N.Y., 1958, 97, 796. 

8 . Begum, A. and Bachhawat, B. K., Ann. Biochem., 

1960, 20, 143. 

9. Sakameto, Y., Kematani, K., Inoue, F. and 

Kotake, M., Symposia on Enzyme Chemistry 
(Japan), 1956, 11 , 242. 


A REVERSIBLE SPERMIOSTATIC FACTOR 
PRESENT IN BUFFALO SEMINAL PLASMA 

The occurrence of initially non-motile but revivable 
spermatozoa in occasional buffalo semen samples 
was reported earlier^. The preliminary findings on 
the possible basis of this peculiar phenomenon of 
buffalo semen are briefly presented here. pH, 
tonicity, fructose level and cation distribution (Na, 
K and Ca) in the seminal plasma did not appear to 
have any direct implication in the occurrence of this 
phenomenon since the non-motile and motile ejaculates 
were indistinguishable in respect of these variables. 
It was found that a factor located in the seminal 
plasma was responsible for the reversible inhibition 
of spermatozoan motility since washed motile sper¬ 
matozoa from normal ejaculates were found to be 
reversibly immobilised when resuspended in cell 
free seminal plasma obtained from non-motile ejacu¬ 
lates and vice versa . On fractionation of the seminal 
plasma from non-motile ejaculates by dialysis in a 
cellophane tube at 2°C against three changes of dis¬ 
tilled water every 48 h and redialysis of the non- 
dialysable portion against isosmotic phosphate 
buffer (pH 7-4), it was found that the motility-inhibi¬ 
tory factor was located in the non-dialysable fraction. 
The factor was fairly heat-stable (90° C for 1 min.) 
and possibly, therefore, non-enzymic in nature. 

In the presence of cysteine, glycine and citrate- 
which share the common property of chelating heavy 
metals (Cu, Zn, etc.), the inhibition of motility in 
revivable non-motile ejaculates was found to be 
instantaneously released indicating the reversible 
nature of the phenomenon. Addition of glucose or 
fructose did not appear to erevice the motility of non- 
motile ejaculates. It is difficult to say if the motlity- 
inhibtory factor of buffalo seminal plasma and the 
so-called toxic factor claimed to be present in bull 
seminal plasma adversely affecting sperm viability 
during in-vitro storage^ are chemically identical, though 
there are a few points of apparent similarities between 
the two, The instantaneous revival of motility in 


initially non-motile ejaculates by chelating agents 
is suggestive that the inhibition may be operative at 
the level of ATP-ase enzyme which is involved in the 
enzymic breakdown of ATP providing immediate 
energy for sperm movement. It is conceivable that 
the motility-inhibitory factor may, in fact, be an organo- 
metallic compound which acts as a potent ATP-ase 
inhibitor and is neutralised in the presence of metal¬ 
binding agents. Further work on chemical charac¬ 
terization of the factor is in progress. 

Department of Physiology and B. P. Sengupta. 

Biochemistry, L. N. Singh. 

College of Veterinary Science, J. S. Rawat. 

Mathura, India, 

August 9, 1975. 
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PROTECTIVE EFFECT OF CHLORPROMAZINE 
ON TISSUE CULTURE AGAINST POLIOVIRUS 

Many antihistaminic drugs protect tissues against 
damaging effects of viruses due to stabilization of the 
lysosomal membranes^"®. Damage to different sub- 
cellular organelles of tissue occurs during poliovirus 
infection^ The present experiments demonstrate tha^ 
chlorpromazine stabilizes membranes of different 
subcellular organelles besides lysosomes, of monkey 
kidney tissue culture and consequently protects it 
against poliovirus infection. 

Monkey kidney tissue cultures were prepared in 
bottles^. To one group of culture bottles, poliovirus 
type I was inoculated in doses of 1 ml of about 100 
TCID 50 per 0-1 ml. In the second group chlorproma¬ 
zine (Largactil—May and Baker) was mixed with the 
tissue culture fluid so that its concentration was 10~^ M. 
The third group had poliovirus and chlorpromazine 
while the fourth group was used as untreated control- 

All the bottles were examined for morphological 
changes after incubating at 37° C for 24 hours when 
the experiment was terminated. The tissue culture 
cells were prepared and acid and alkaline phosphatase 
and adenosine triphosphatase were estimated as 
described before^®. For the estimation of 5'-nucleo- 
tidase, the test reaction mixture consisted of 1 • 0 ml 
tris buffer (pH 1-5) and 0*1 ml of manganese sulfate. 
The control reaction mixture consisted of 1 ml of 
tris .buffer (pH 1-5) and 0-1 ml manganese sulfate 
and 0*2 ml of nickel chloride. To both tubes, 0-2 
ml of cell homogenate was added and these were 
placed in a water bath at 37° C for 3 minutes. Then 
0-2 ml of adenosine-5'-phosphate was added and 
after 30 minutes the reaction was stopped by the addi¬ 
tion of 2 ml of 10 per cent trichloracetic acid. The 
tubes were centrifuged for 5 minutes and suitably 
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aliquots were taken to determine inorganic phos¬ 
phorus’. The details of the reagents, etc., have been 
reported by Gupta et al.^. 

'It was observed in the present study that poliovirus 
type I produced a distinct cytopathogenic effect in 
the monkey kidney tissue cultures after 24 hours. In 
contrast, poliovirus failed to produce any cytopatho¬ 
genic effect in tissue cultures treated with chlorpro- 
mazine. It was further observed that all the four 
enzymes, viz., acid and alkaline phosphatase, 5'-nucleo¬ 
tidase and adenosine triphosphatase were minimal in 
tissue cultures treated with chlorpromazine. The 
values of the enzymes were maximal in the cells treated 
with the poliovirus alone. But the increase in the 
enzyme contents by the poliovirus was reduced if the 
cells were treated with chlorpromazine (Table 1). 

Table I ' 

Enzyme contents in tissue culture cells in different groups 
^ i^YMES 

Groups-- 

Acid Alkaline 5'-nucleo- Adenosine 
phos- phos- tidase mg triphos¬ 
phatase phatase P/100 ml phatase 
KAU KAU P/100 ml. 


Group I 
Poliovirus 

1-06 

1-66 

7-26 

2-42 

Group II 
Chlorpro¬ 
mazine 

017 

0-36 

4-85 

0*82 

Group III 
Poliovirus 
and Chlor- 
proma^ine 

0-73 

0-55 

5-85 

1*00 

Group IV 
Control 

0-60 

0-40 

7-25 

1*04 


Control—untreated tissue cultures. 


Eyal e al.^ and Alho^® have shown that chlorproma¬ 
zine protects lysosomes. However, our findings 
show that chlorpromazine, besides stabilizing the 
lysosomal membrane (acid phosphatase), also stabi¬ 
lizes the mitochondrial (5'-nucleotidase and adenosine 
tri-phosphatase), and the plasma membranes (alka¬ 
line phosphatase) and protects them from the damag¬ 
ing effects of the poliovirus as shown by decrease in 
the maker enzymes of the respective subcellular 
organelles. 

We had observed in the pilot experiments of this 
study that chlorpromazine does not affect the infecti- 
vity of the poliovirus. Therefore, inactivation of the 
virus does not appear to be the cause of protection 
of tissue cutlture. This is similar to what has been 
reported for antihistaminic drugs^. Protection of the 
cells by chlorpromazine may thus be brought about 
by preventing damage to essential enzyme systems 
of cells (e.g, mitochondrial and plns-na rnembrane 


enzymes) and by inhibiting the release of hydrolytic 
lysosomal enzymes by the virus. 

Department of Pathology and U. C. Chaturvedi. 

Bacteriology, K. G. Medical L. M. Bahuguina- 

College, 

Lucknow-226003, August 28, 1975. 
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RADIOMETRIC DATING OF A LITHIUM 
PEGMATITE NEAR AJMER 

Introduction 

The paper pertains to the determination of geo¬ 
logical age of the pegmatites occurring at the village 
Rajagarh near Ajmer. The determinations are done 
on lithium minerals namely (Rubellitte and Lepido- 
lite), by an unoorrected total Sr method, using 
Atomic absorption Spectrometer and Neutron activa¬ 
tion analysis). The ages determined are in close 
agreement with the ages given by Vinogradova^ 
(1966) and Craford- (1970) by the methods of 
potassium-argon and Rb/Sr, using Mass Spectro¬ 
meter. 

Geological Setting 

Lithium bearing pegmatites occur in a quarry 
near the village Rajagarh about six miles northeast 
of Ajmer town. The country rocks are mostly 
biotite-quartz schists and biotite gneisses lying in 
broad folds, probably parallel to the trend of the 
Aravali belt of rocks. These country rocks have 
been intruded by granites and pegmatites into which 
lithium was later introduced. 

The pegmatite is concordant with the country 
rocks and the whole pegmatite has a form, which is 
somewhat elongated andi tabular with a definite 
hanging wall of the country rock. The pegmatite 
shows different zones 'characterised by different 
mineral composition and texture. ^ The upper 
portion is different from the lower part in mineral 
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composition as well as texture. The middle portion of x4jmsr, the gross radiometric age does not depict 

is characterised by lithium mineralisation. the actual age of the pegmatite. However, the gross 

Field and megascopic study reveal three stages of radiometric age determined on rubellite is in fair 

mineralisation. Before folding, the gneisses were agreement with, with the Rb/Sr age of 1600- 

invaded by solutions which resulted in lit-par-lit 1700 m.y. given by Crawford^ (1970) for the 

injection of quartz and felspar pegmatite with pegmatite of Rajasthan. 

black tourmaline. In numerous instances, the (h) Age determination using Lepidolite. —gross 
felspar individuals or the pegmatite are granulated radiometric age has been computed from the lep.do- 
or drawn out into augen shapes. After the lit- /ite in the following manner: 

Total rubidium content = 2470 ppm (determined by Atomic absorption spectrometer and 
Neutron activation analysis) 

Rubidium®’ content = 2470 x 0-278 = 678 ppm 
Total strontium content = 100 ppm (determined by Atomic absorption spectrometer) 

Strontium®’ content = 100 x 0-0702 = 7 ppm (assuming the abundance of normal 
strontium) 

Rb®’ = 1 - 39 X 10-11 years 
1 7 

Gross raciometric age of the mineral = ^iq^h x 

= 733 + 150 m.v. 


(assuming that all strontium in the mineral is 

par-lit injection, there were twO' periods of pegmatite 
formation. The two stages of pegmatites are 
characterised by lithium tourmaline (rubellite) and 
lithium mica (lepidolite) mineralisation. The second 
stage pegmatite is characterised by rubellite, apatite 
and beryl ; while the third stage is characterised by 
lithium mica, namely, lepidolite and sporadic 
zinnwaldite. The mineralogy of rubellite and 
lepidolite has been worked by the author in earlier 
publications (Babu3’4). 

Method of Study 

The minerals rubellite and lepidolite were hand 
picked by chistling it from the outcrops. They were 
crushed to pass through 80 mesh, washed and dried. 
This material was subjected to heavy liquid separa¬ 
tion (Clerici’s solution with various dilutions) to 
obtain a pure crop of the minerals. The material 
separated was almost pure. This material was 
further ground to fine powder and one gram of the 
ground material was accurately weighed and dissolved 
in A.R. perchloric acid and HF, and extracted with 
A.R.HC1. This solution was used for the deter¬ 
mination of strontium and rubidium for age deter¬ 
mination of *the pegmatites. 

Results 

(/) Age determination using Rubellite. —^A gross 
radiometric age (1294 ±: 200 m.y) uncorrected for 
non-radiogenic strontium, for rubellite is computed 
from rubidium (100 ppm, determined by atomic 
absorption spectrometer) and strontium (50 ppm, 
determined by atomic absorption spectrometer) con¬ 
tents (Rb 8'^ = T39 X 1011 years). As rubellite has 
been formed in the pegmatite by replacement, sub¬ 
sequent to the formation of post-Aravali pegmatites 


radiogenic) 

The gross radiometric age gives the probable age 
of the metamorphic-metasomatic episode, but not 
actual age of the pegmatite in which the mineral 
occurs. • This probable age computed for the 
mineral lepidolite is in close agreement with the 
potassium-argon age given for the lepidolite from 
the pegmatite of Rajagarh by Vinogradovai (1966, 
913 m.y). 

The studies instituted agrees well with the field 
observation lof the two stages of pegmatites, in 
which the pegmatite containing rubellite is earlier 
and the pegmatite containg lepidolite is later 
(Age of rubellite pegmatite 1294 ± 220 m.y ; Age 
of lepidolite pegmatite 733 ± 150 m.y). Besides, 
these age determinations closely agree with the age 
determinations by mass spectrometry published by 
Vinogradova and Craford, within the permissible 
limits of instrument and technical errors. 

The author thanks Dr. U. Aswathanarayana, for 
h'is helpful suggestions in preparing this paper. My 
thanks are also' due to Heads of the Divisions of 
Analytical Chemistry and Health Physics of 
“BARC,” Bombay. 

Department of - Applied Geology, S. K. Babu. 
University of Saugar, 

Sagar, M.P., July 3, 1975. 
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A NOTE ON THE CONTROL OF JOINTING 
BY TOPOGRAPHY BETWEEN JANGAL 

GALI AND SALAL, JAMMU PROVINCE, 

J AND K STATE, INDIA 

Introduction 

The present note seeks to analyse for the first time 
the concept of control of jointing by topography in 
an area between Jangal Gali (Lat. 33°0r 15''N: Long 
75° or E) and Salal (Lat. 3.3° 10' N: Long. 74° 50' E) 
in the LFdhampur District of Jammu. The area has 
a variety of landforms ranging from high mountain 
ranges on the north to flat plains on the south. The 
ruggedness of the topography increases inland on the 
north where limestones become dominant. The 
hogback shaped masses of limestones range in alti¬ 
tude from 600 to 2700 meters above the mean sea level. 
Throughout the terrain, the structure, is reflected by the 
dendritic pattern of the streams of all the orders, the 
Chander Bhagga or the Chenab is the only consequent 
stream of importance in the area. 

. The “Great Limestone ” is the oldest folded for 
mation • whose base has not been seen anywhere in 
the whole terrain. On the basis of some stromatolitic 
bands found (Chadha; 1975) associated with the forma¬ 
tion, an upper pre-cambrian age has been ascribed 
to it. Among the early workers mention may however 
be made of Medlicott^ (1864), Wadia^ (1928), Gundu 
Rao^ (1970), and Raha and Sastry^ (1973). None 
of the early workers has explained the interdepen¬ 
dence of jointing and topography. 

Nature of Jointing 

Conventionally, joints are defined as fully deve- 
opei fractures in rocks along which there has been 
no relative displacement. The joints show varying 
degree of dilations. The incipient and tightly closed 
joints are generally irregular, more in number and 
are represented by cleaved grains. Such joints are 
mostly due to deformative forces and decrease in 
number with depth. True joints have great dilations 
and are easily recognised. The dilation of joints 
depends mostly on crustal deformations. The sliding 
under the force of gravity favours the opening of 
steep incipient fractures and as such the trends of the 
joints are controlled mostly by the slide directions. 

In the Jangal Gali the general topography is moun¬ 
tainous and rugged with transverse and oblique streams 
which have formed deep valleys and gorges with steep 
escarpments. The “ Great Limestone formation 
js flanked by a thick pile of Murrees and still younger 
Tertiaries. The constant sliding of the Murrees 
produces incipient fractures. The important sets 
of joints observed in this terrain are.:— 

(а) N45°E-S45''W, dippin|30°towards S36“E. 

(б) N25°E-S25'’E, dipping 55° towards S 75° E 


Most of the joints (Figs. 1 and 2) are striking 
parallel to the beds, but dipping across bedding and 
some of them are striking at an angle to the bedding 
but dipping 45-50° towards SE. Of the many verti¬ 
cal joints, one set is in the strike direction while the 
other in N20°E-S20°W direction. The strike of 
joints is relative to the topography. 

At Katra (Lat. 32° 59' 30 "N: long 74° 56' E) which 
has rugged topography, some of the peaks such- as 
Trikuta (2700 meters) ‘are the highest and remain 
under snow for most part of the year. The Balganga 
is an important stream of the area. The hogback 
topography of the area has revealed a net work of 
simple as well as intricate joints. Most of the topo¬ 
graphical joints have been deepened by solution work. 
Such steep and narrow joints have been designated 
as CLINTS or GRYKES in England, LAPIES in 
FRANCE, KARREN in Germany and SWALLOW 
HOLES in Yugoslavia. Further steepening of the 
joints have produced solution valleys and caverns. 
The holy Vaishno Devi Cave is an excellent example 
of such dilated joints. On cliff faces the joints are 
numerous and of open type. On the broad rounded 
ridges, joints are few and tightly closed. On some 
summits near Hansal (Lat. 32° 59' 50" N: Long. 74° 56' 
30" E) sniall and sharp protuberances are traversed by 
irregu-lar intricate and highly curved joints. They 
are mostly conformable with the trends of the 
protuberances themselves. Riasi (Lat. 33° 05 'N: Long. 
74° 50' E area ha^ a typical domal structure. It is 
one of the biggest inliers. The creep of big blocks 
under the force of gravity, have produced joints 
which are either parallel or perpendicular to the general 
trend of the creep. The parallel joints are called slope 
JOINTS while the perpendicular are designated as 
CONTOUR JOINTS. The SLOPE JOINTS are 
radial while the CONTOUR JOINTS are annular. 

Bidda(Lat. 33° 07' N: Long. 74° 49' 30" E) has a 
typical terraced topography. It represents mostly 
a flat plain constituted of alluvium and river gravels. 
The joints noticed in the area are. mutually perpendi¬ 
cular and thse are the result ofrtolling of rough debris 
along the slopes of the adjoining hills. 

Dhiangarh (Lat. 33° 08' 25" N: Ling. 74° 48' E) 
area has a rugged mountainous topography. The 
limestone is traversed by an important consequent 
stream, the CHENAB. The joints in this terrain are 
either parallel to the bedding or dip 50 in a southerly 
direction. Most of these joints are the consequence 
of the crustal deformations. The incipient joints in 
the limestone are exclusively due to local blasting done 
in connection with the construction of a local dam. 
Origin of Joints 

The joints studied in the whole terrain have been 
rnostly filled with vein minerals. Such fillings of the 
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silica are very common at Katra and at Dhiangarh. 
It is thus obvious that the topography has a great 
bearing on the orientation of the joints. The spacing, 
frequency and their characters are greatly influenced 
by the configuration of crustal topogrphy. The 
detailed account of the joints controlled by the topo¬ 
graphy and physiography of the area will be published 
elsewhere. 



Figs. 1 and 2. Development of joints in the lime¬ 
stone in the Jangal Gali area. 


CHROMOSOME ORGANIZATION OF 
PERIPLANETA AMERICANA 

Chromosome morphology of Periplaneta americana 
has been the matter of discussion from 1909i. 
Classical paraffin section methods. enabled^’S, to 
conclude that ‘the chromosomes are telocentric. 
They used testicular material for their observation. 
John and Lewis^"^, used female blood cells and 
testicular material treated with colchicine and made 
squashes to study the chromosomes and concluded 
that there are constrictions in the chromosomes- 
median and/or subterminal. Their microphoto- 
g;aphs clearly indicate their claims that the 
centromere is interstitial and not terminal. Raja- 
sekarasetty and Ramanamurthy'^ made Feulgen 
squash preparations of Indian Periplaneta americana 
and concluded that most of the spermatogonial 
metaphase chromosomes are submetacentric and a 
few are acrocentric. In an unidentified species of 
Periplaneta Rajasekarasetty and RamanamurthyS 
reported that the kinetochore was either submedian 
or subterminal. Theirs were mostly camera lucida 
drawings and the material used was Feulgen squash 
preparations of the testis. Thus, the position of 
the kinetochore in the chromosome architecture has 
not been unequivocally spelled out. Therefore the 
authors reinvestigated the chromosome morphology 
of Indian Periplaneta americana, using the hepatic 
caecae of both males and females after colchicine 
treatment, centrifugation, flame drying the cell 
suspension and staining with Giemsa. The 
karyotype was constructed (Fig. 1). The morpho¬ 
metric measurements were made according to 
Levan et al^, with minor modifications for all the 
chromosomes. The idiogram was constructed 
(Fig. 2) and the and 1^ values were calculated 
and as given in Table 11. 


A ckno wledgemen t 

The author is highly indebted to Dr. T, R. Bhatia 
for constant guidance and encouragment in the work. 

Department of Geology, Satish Kumar Chadha. 

Government G.M.Sc., College, 

Jammu (J & K), My 30, 1975. 
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Fig. 1. Karyotype of Periplaneta americana. 


The authors have come to the following conclu¬ 
sions : The chromosome number of the somatic 
tissues clearly show 52 X in males and 32 -f- XX 
in females. Thus establishing XX and XO 
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mechanism of sex determination in the cockroach. 
There is no clearcut distinction between chromo¬ 
somes with regard to length as they are' graded 
in length (Fig. 2). . Even though the microphoto¬ 
graphs of John and Lewis^ are the best that the 
authors have come across, they did not construct 
the karyotype nor made the morphometric measure¬ 
ments as their interests were different. Karyo¬ 
typing of chromosomes of hepatic caecae in the 


iH 



Fig. 2. Idiogram of Periplaneta americana. 
Table I 

Classification of metaphase chromosomes after Levan 
etal. (1964) 


Nomenclature Location Centromeric 

index (F) 


m 

sm 

St 

t 

mediaruregion 
submedian region 
subterminal region 
terminal region 

37-5-47-5 

25-0-37-5 

12-5-25-0 

2-5-12-5 


Table II 


Showing the measurements of chromosome complement of 
Periplaneta americana 

Chromosomes L^ 

F 


No. 


1 

74-16 

39-56 

2 

71 -71 

45-45 

3 

68-45 

40-76 

4 

61-93 

44-73 

5 

60-30 

41-89 

6 

57-90 

45-71 

7 

56-23 

43-48 

8 

54-60 

46-26 

9 

51-35 

42-85 

10 

42-96 

41-50 

11 

66-01 

27-16 

12 

62-75 

27-27 

13 

58-62 

25-00 

14 

56-99 

28-27 

15 

51-28 

33-33 

16 

45-65 

30-35 

X 

59-45 

26-02 


material under study are clearer with respect td 
the positions of kinetochore. 

The nomenclature and morphiometrio measiwe-' 
ments have been made according to the method 
proposed by Levan et alS^ (Table I). The average 
of the measurements from 5 plates has shown that 
the values of the 10 pairs of metacentric chromo¬ 
somes range from 39-56 to 46-26 and those of the 
6 pairs of submetacentric chromosomes and the 
X-chromosome range from 25-00 to 33-33. So 
the authors opine that the first 10 pairs are 
metacentric chromosomes with the kinetochore in 
the median region (/??) and the remaining 6 pairs 
and the X are submetacentric with the kinetochore 
in the submedian region (sm). 

The authors are thankful to Dr. N. V. Aswatha- 
narayana and Mr. K. L. Satya Prakash, for technical 
advice. One of us (KRK) is grateful to Council 
of Scientific and Industrial Research, for the 
financial assistance. 

Department of Zoology, K. R. Kumaraswamy. 
University of Mysore, M. R. Rajasekarasetty. 
Manasagangothri, 

Mysore-6, (India), July 23, 1975. 
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ON A NEW SPECIES OF THE GENUS 
HYPOTRICHOMONAS LEE, 1960 
(SUB-FAMILY : HYPOTRICHOMONADINAE) 
FROM HEMIDACTYLUS SPECIES 
From the recent studies of morphogenesis, 
Honigbergi, 1963, suggested that Hypatrichomonas 
represents a step leading from Monocercomonadidae 
towards Trichomonadidae because of the structure 
of its undulating membrane, its axostyle and its 
parabasal apparatus which are foreshadowed in 
Monocercomonadidae. He thus anticipated the 
existence of members of Hypotrichomonadinae with 
a stout tube-like axostyle, probably equipped with 
periaxostylar rings and tapering to a point at the 
postrior end. So far nO' such flagellate was reported. 
The present investigation revealed the existence of 
such flagellate from a lizard Hemidactylus sp. from 
Warangal region, A.P., India. 
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The new species is almost round in shape 
(Figs. 1, 3-5). It measures 5*9 At to 10*9 a^ with 
an average of 8*2/^ in diameter. The blepharo- 
plast, situated at the anterior end gives origin tO' 
the four flagella. The three anterior flagella are 
subequal in length (Figs. 1, 3-4) and measure 

5*0 At-15*4 ju, 5*0/t-12*9 ijl, 5-0 ijl- 12'3 ii with an 
average of 10*0 a^, 9-6/t, 9*1/^ respectively. The 
posterior flagellum runs backward, attached to 
the body surface for a considerable length 
(Figs. 1-8). The attached portion is thrown into 
a shallow undulating membrane (Figs. 1-5) 
and the extent of it is variable in different forms. 
The trailing flagellum measures 5*0At-18-lia with 
an average of 12-0 a^ in length. The spherical 
nucleus is situated at the anterior end of the body 
(Figs. 1-2). It measures 1-0//-3'1 a with an 
average of 2*0/^ in diameter, and contains a con¬ 
spicuous central endosome (Figs. 6-8). The 
axostyle is tubular and always curved in the cyto¬ 
plasm (Figs. 1, 3-5). The anterior part is obscuredi 
by the nucleus and the posterior part is equipped 
with distinct periaxostylar granules (Figs. 1-4) 
and abruptly tapers to a point forming a 
conical projection (Figs. 1-3). Pelta is 
inverted comma shaped (Figs. 2-4) and parabasal 
body is bilobed extending on either side of the 
nucleus (Figs. 1, 3, 4, 6-7). 



Figs. 1—8. Hypotricliomonas liemidactyli n. sp. 
Figs. 1-5. From material fixed in methanol and 
stained with Giemsa’s. Figs. 6-8. From material 
fixed in Schaudinn’s and stained with Heidenhain’s 
iron haematoxylin. All the drawings are made at 
a magnification of, X 2,200. 

F‘g. 1. Showing general structure ; Figs. 2-5. 
Showing curved axostyle with periaxostylar ring ; 
Figs. 3—4. Showing subequal flagella, bilobed 
parabasal body ; Figs. 6-8. Showing rotmd nucleus 
with central endosome. 

As far as can be assertained, two species from 
reptiles and one from bird were described. 
H. acosta (Moskowitz-, 1951) Lee^, 1960, is 
ovoidal in shape, measuring 4-0g-17-0At X 2-5/^ 


15-0/A. .The trailing flagellum is acronematic and 
the robustus axostyle is distinguishable intoi 
spatula and a twished trunk. While the present 
species is round and differs in size, the trailing 
flagellum is without acroneme and the axostyle is 
tubular with a small spike and periaxostylar ring. 

H. osmaniae described by Krishnamurthy^ (1967) 
from varanid lizard, is fusiform or pear shaped, 
measuring 7-2 a^ 13-88X 4* 11 At-12-85with 
an average of 9*94 a^ X 6-65 p. The axostyle is- 
tubular with long spine like projection. The 
nucleus is elliptical in shape with granular mass. 
'v¥hereas the present species is round and differs in 
size, has a tubular axostyle with short spike always 
curved in the cytoplasm, nucleus is round and has a 
distinct endosome and the axostyle with periaxostylar 
granules. An incomplete and inadequate descrip¬ 
tion is given by Geiman and Wichterman^ (1937) 

from land tortoises. That organism possesses f 

equal anterior flagella, while the present form has I 
subequal flagella, ff. avium E. S. Navarathnam f 

(1970), from bird CryptopJectron erythrorhynchum, S 

differs from the present • species in having a spherical I 
or pear shaped body, measuring (4*5 At-9'5 a^) 

'5-4m X (3-5 Ai-7-5/i) 5 • 5 ^ and cytostome. I 

The presence of periaxostylar ring itself | 

distinguishes it from all hitherto known species of | 
Hypotricliomonas and gives it a specific status. There- | 
fore, it is proposed to designate as Hypotricliomonas j' 
liemidactyli n. sp.. after the generic name of the i 
host. 5 

The authors are grateful to Prof. P. Ramchander j 
Rao, for encouragement and laboratory facilities. i 
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September 3, 1975. 
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A REPORT ON THE OCCURRENCE OF 
TWIN-TAILED SCORPION 
Examples of abnormal development of different 
structures have been described by several investiga- 
tors"*"^. However, no case of anomaly in the 
structures of scorpion is available in the published 
record. In the present report an unusual occurrence 
■of twin tails in common scorpion has been 
described. 
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The specimen was brought to the Department of 
Zoology from nearby locality of Bhopal. Two com¬ 
plete tails, identical in structure are attached to the 
base of mesosoma (Figs. 1 and 2). There could 
not be found any significant difference between the 
two tails except the tail of the left side is slightly 
thicker than that of the right side. The segments 
of the right tail are dorsally concave and ventrally 
convex with longitudinal ridges and its ventral side 
is somewhat concave. Correspondingly the right 
st’ng is pointed upwards and left downwards. 

On careful examination of the specimen there 
could not be found any other abnormality, except 
the twin tails. The morphological details of the 
specimen remain the same as that of a mature 
normal scorpion. 

"f' 



Figs. 1 and 2. 


As the embryology of this specimen is not studied, 
no definite explanation for the development of the 
twin tails could be putforth. However, it is 
assumed that the cell which initiates the tail forma¬ 
tion was split into two equal parts and each part 
then grew into a fully formed tail. 

We are thankful to Prof. M. A. Qayyum, for his 
constant encouragement and suggestions. 

Department of Zoology, P. S. P. V. Vidyasagar. 
Saifia College, F. U. Shaad. 

Bhopal, (M.P.), 

September 5, 1975. 
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KARYOTYPE OF THE SANDFLY PHLEBOTOMUS 
PAPATASI 

Sandflies form an important group of vectors of 
many human diseases. Over 500 species, of sandflies 
of the family Phlebotomidae are known from various 
parts of the world. Though there are many reports 
of the studies on ecology, general biology and 
vector potentiality of sandflies, very little is known 
about their cytology. In fact, the only published 
report on this subject is that of the karyotype of 
Phlebotonuis longipalpis (Lutzomyia longipalpis)^. 
The present communication reports the karyotype of 
another species of sandfly Phlebotomus papatasi. 

Fully grown 4th instar larvae from the laboratory 
colony of P. papatasi were used for chromosome 
preparations. They were immersed in 0T% 
colchicine solution for about 4 hours. Following 
colchicine treatment, the head of the larva was 
separated from the rest of the body and stained for 

10 minutes in lacto-aceto-orecin stain (85% lactic 
acid, 50 ml ; acetic acid glacial, 50 ml ; orecin, 
2 gm). The whole head after staining, was squashed! 
in 45% acetic acid on a slide. The brain tissue 
could thus be easily seen. The edges of the cover- 
slip were sealed with nail-polish and the prepara¬ 
tions were studied under microscope. A total of 
35 larvae were processed, 23 individually and the 
rest in batches of 2-3. Metaphase plates were 
obtained from 6 out of 23 larvae processed 
individually, in addition to those observed from 
larvae processed in batches. 

The karyotype of P. papatasi consists of 4 pairs 
of chromosomes (2 n = 8) (Figs. 1—2). The 
chromosomes are numbered from I toi IV according 
to the system followed in case of mosquitoes^. The 
shortest chromosome is designated as chromosome 
I, the longest as IV and the intermediate ones as 

11 and III. Of these, chromosome I is acrocentric, 
chromosomes II and III submetacentric, and chromo¬ 
some IV metacentric. The relative length of different 
chromosomes and their arms, from one of the 
metaphase plates, are as follows : chromosome I—■ 
2-8/-tm, chromosome II—5-6/^m (3*6-j-2*0/um), 
chromosome III— J'Ofim (4*5 + 2*5 ^^m) and 
chromosome IV—7 • 6 /am (3*8 -}- 3*8 A^m). Sexual 
dimorphism in karyotype could not be detected in 
any qf the metaphase plates studied. 

Carvalho!, reported for the first time, the karyo¬ 
type of the sandfly P. longipalpis, which also had 
4 pairs of chromosomes. Of these, one was 
acrocentric (chromosome I) and the remaining 
three were metacentric (chromosomes II, III and 
IV) pairs. Whereas, in P. papatasi, as it has been 
observed during the present study, there is , one 
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acrocentric pair (chromosome I) and one meta- 
centric pair (chromosome IV) and the other two^ 
submetacentric pairs (chromosomes II and III). 
It is thus evident that the karyotypes of these two- 
species of sandflies, one from the new world 
{P. longipaJpis) and the other from the old world 
{P. papatasl) differ considerably. 



Figs. 1-2. Fig. 1. Metaphase chromosomes of 
Phlebotornus papatasi, X IjSoO- Fig- 2. Diagram¬ 
matic representation of the karyotype of Phlebotornus 
papatasi. 

Virus Research Centre, U. K. M. Bhat. 

(Indian Council of Medical G. B. Modi. 
Research), 

Poona 411001, India, 

September 6, 1975. 


1. Carvalho, H. C, Falco, A. and Schrelber, G., 
Ciencia e Cultura, 1962, 14, 38. 

2 Rai, K. S., Ann. Entomol. Soc. Amer., 1963, 
56, 160. 


KARYOTYPES OF THREE SPECIES OF 
MOSQUITOES FROM INDIA 

Cytogenetics of mosquitoes has received much 
attention in recent years in an attempt to upder- 
stand the genetic basis of insecticide resistance and 
genetic control. Even though more than 2400 species 
of mosquitoes are known tO' science so far, various 
cytogenetic studies have been conducted on less than' 
lOOi”-*. Kitzmiller- emphasized the need for 
standardized karyotype studies in additional species 
■of mosquitoes to obtain data on heterosomes and 
relative arm length of mitotic chromosomes. The 
purpose of this communication is tO' report the 
karyotypes of three species of mosquitoes fronu 
India, viz., Aedes {Stegomyia) novalbopictus 
Barraud, Aedes (Stegomyia) subalbopictus Barraud 
and Toxorhynchites splendens (Wiedemann). 

Brain tissues from the 4th instar^ larvae were 
employed to study the somatic chromosomes. Larvae 
of A. novalbopictus and A. subalbopictus were from 
approximately 35 and 5 laboratory generations 
respectively, whereas larvae of T. splendens were 
collected from the field (IChandala, Maharashtra 
State) and were reared in the laboratory up to 
4th instar. The techniques employed for chromo¬ 
some preparations were essentially the same as 
described by French et al.^. From each species 
25-30 individual larval brain preparations were 
studied. For chromosome measurements the 
procedure used by Rai6, was followed. They were 
numbered according to McDonald and RaF. 

The diploid chromosome number was 6 in all 
3 species (Figs. 1-3). Typical of mosquitoes, 
chromosome were arranged in 3 pairs. Occasionally 
(0-1-0*2% of the dividing cells) cells with poly¬ 
ploid chromosomes were also observed in all the 
3 species. Somatic pairing of homologous chromo¬ 
somes was frequent and was intimate at the 
centromere region. Sexual dimorphism in the 
chromosome complement was not detected in any 
of the species studied. The measurements of 
metaphase chromosomes and the ratio of the length 
of chromosome I to chromosomes II and III are 
given in Table. 

All the chromosomes from 3 species of mosquitoes 
were metacentric. The ratio of length of chromo¬ 
some I to chromosomes II and III in A. novalbo¬ 
pictus and A. subalbopictus was comparable to that 
of the other members of the genus Aedes thus far 
studied^’®’9. The ratio' obtained for T. splendens 
was closer to that of members of the genus Aedes 
than to members of the genera Culex and Anopheles. 
Both in A. novalbopictus and A. subalbopictus there 
was a considerable difference in length between 
chromosomes II and III (6-7% of the total length 
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Tablf 


Measurements of metaphase chromosomes in 3 species of mosquitoes from Inaia 



Chromosome I* 
(small) 

Chromosome II* 
(large) 

Chromosome III* 
(medium) 

Ratio of 
lens^tn ('f 

I tr. II f- III 


p.c. 

arm a 

arm b 

p.c. 

arm a 

arm b 

p.c. 

arm a 

arm b 

Aedes novalbopictus 

M 

5-5 

5-5 

M 

7-7 

7-7 

M 

6-7 

6-7 

0-382 

Aedes subalbopictus 

M 

3*3 

3-3 

M 

4-8 

4-8 

M 

4-2 

4-2 

0-367 

Toxorhynchites splendens 

M 

4*8 

4’8 

M 

y-0 

7-0 

M 

6'7 

6*7 

0-350 


* all measurements in p> m. p.c.—position of centromere. M-- metacentric. 



Figs. 1-3. Mitotic chromosomes from brain 
cells, lacto-aceto-orecin stained. Fig. 1. Aedes 
novalbopiltuSj x 2,500. Fig. 2. Aedes subalbo- 
pictiis, X 4,000. Fig. 3. Texorhynchites splendens, 
X 3,000. 


karyolypes of additional species of mosquitoes are 
indicated. 

I wish to thank Dr. N. P. Gupta, Director, and 
Dr. V. Dhanda, Assistant Director, for their 
encouragement during the course of the present 
study. My sincere thanks are alsO' due to Mr. S. N. 
Guttikar of the Entomology Division, for his 
assistance in rearing A. novalbopictus and A. siibalho- 
pictiis and for field collection and identification of 
T. splendens larvae. 

Virus Research Centre, U. K. M. Bhat.-’*' 

Indian Council of Medical 
Research, 

P.O. Box. 11, Poona411 001, 

India, November 19, 1975. 
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of 6 chromosomes), whereas in T. splendens this 
difference was much less {1% of the total length 
of 6 chromosomes). The variation thus observed 
in the comparative length between the chromosomes, 
in mosquitoes belonging to^ different genera might 
be of evolutionary and genetic significance. How¬ 
ever, further detailed comparative studies on the 


ON THE OCCURRENCE OF STRATIFIED 
CAMBIUM IN SALVADORA PERSJCA L. 

Following Bailey i, two types of cambia are 
recognized in the various plants showing secondary 
growth, namely storied or stratified and non-storied 
or non-stratified. The former is recognized by the 
uniform length of the fusiform initials whereas in. 
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the latter these acquire variable dimensions. Phylo- 
genetically, the latter is considered as primitive, 
since it occurs in the fossil representives of the 
lower groups including the gymnosperms. The 
storied cambium is, however, recorded only in com¬ 
paratively fewer taxa of the angiosperms. The 
purpose of this note is to record the occurrence and 
organization of the storied cambium, an additional 
interesting feature for Sahadora perska L. 



Figs, 1-2. Fig. 1. Cambium of S. perska in 
tangential section showing storied arrangement of 
fusiform initials, x 130. Fig. 2. Enlarged por¬ 
tion of Fig. 1. showing the beaded appearance of 
the fusiform initial cell walls and the nuclei in 
the ray and fusiform initials, x 550. 

During the survey of the cambial organization, 
and its seasonal activity in a number of tropical, 
trees a common indigenous tree Dalbergia sissoo 
was reported to possess a storied type of cambium, 
by Paliwal and Prasad^. This was later confirmed 
by Ghouse and Yunus^, as a substitute material for 
Robinia pseudoacacia, the well-known European 
tree exhibiting this feature. More recently the 
same authors have listed more plants, common to 
northern India possessing the storied cambium. 

Our material has been collected from a tree 
growing at the Old Delhi Ridge, from the main, 
tree trunk at breast height. Small pieces of wood 
(li X 3cm), containing bark were fixed in craf 
III for 24 hrs. They were finally preserved in 
70% alcohol after washing thoroughly with water. 
Transverse and longitudinal sections were cut at 
15-20 Mm with the help of Reichert Sliding Micro¬ 
tome. The sections were passed through tannic 
ncid-ferric chloride-lacmoid series as outlined by 
Cheadle et nZ-. Mounting was done in Eukitt. 

As seen in tangential longitudinal sections, the 
fusiform initials are shorter and arranged in regular 
tiers one above the other. The cell walls of the 
fusiform initials Showed beaded appearance due 
to the primary pit fields. These are uninucleate 
and highly vacuolate. Divisions occur in them by 
means of radical longitudinal walls. The rays are 
nni- to multiseriate and isodiametric in outline. 


During the span of a year, the length of the fusi¬ 
form initials varies from 120 Mm to 156 Mm and 
the breadth from 12 Mm to 16 mi. The dimensions I 
of the ray initials range from 14*5 Mm to 20*0 Mm. 

We express our gratitude to Professor H. Y. 

Mohan Ram, the Head, Department of Botany, for 
encouragement and laboratory facilities and the 
UGC, for the award of a Junior Research Fellow¬ 
ship at the Centre of Advanced Study in Botany 
of the University of Delhi to one of us (V. S. S.). 

Plant Anatomy Laboratory, V. S. Sajvvan. 

Department of Botany, G. S. Paliwal. 

University of Delhi, ^ 

Delhi 110 007, India, August 19, 1975. f 
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STALK END ROT OF GRAPES I 

During months of April and May 1975 a stalk I 

end rot of grapes was observed at Allahabad. I 

Percentage infection of the fruit varied from 3 to 5. I 



Fig. 1, Stalk-end rot of grapes. 

Affected berries showed brownish flaccid rot at 
the stalk-end. The affected fruits fall off with the 
slightest touch to the bunch. The rot starts as 
a small circular to oval water-soaked spot which 
enlarges and becomes brown with time. White 
mycelia of the fungus develop on the centre of 
the diseased area and later black conidial heads of 
the fungus develop. Affected tissues become pulpy 
and shrink. The rotted fruit emit a fermented 
odour. 

Isolations made from the diseased tissues 
as well as from the mouldy growth revealed the 
presence of Aspergillus niger van Tieghem. 
Pathogenicity tests were made' by spraying the 
conidial suspensions on pricked berries which 






VoJ. 45, No. 7 I 
April 5, 1976 J 


Letters to the Editor 


269 


developed rot. The fungus closely resembles with, 
description of A. niger as described by Raper and 
Fennelli. A. niger is well known tO' be present 
in the atmosphere, storage places and also on the 
surface of variou(s fruits^ and therefore it is advis¬ 
able that grapes should be picked and preserved 
avoiding injuries to the berries. 

Rot of grapes due to A. carbonarius (Bain.) 
Thom has been already reported^, but this is a 
new record of Aspergillus niger on the berries of 
Vitis vinifera L. from India. 

Authors are grateful to Prof. D. D. Pant, Head 
of the Botany Department, University of Allahabad, 
Allahabad, for providing necessary laboratory 

facilities. 

Botany Department, S. N. Bhargava. 

University of Allahabad, • Virendra Bhargava. 

Allahabad, A. P. Singh. 

July 21, 1975. 
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ABNORMAL FEMAl.F CONES OP ZAMIA 
FIORIDANA A. DC. (CYCADACEAE) 

Zamla florid an a A. DC., a native of Florida, 
cultivated in the Experimental Garden of the Botani¬ 
cal Survey of India, Central Circle, Allahabad, 
produced both normal and abnormal female cones 
on a single plant. The plant under study produced 
eight cones. Out of these, six were normal and 
two abnormal in external morphological characters. 



Fig. 1. Zamia floridana A. DC. shows bifurcated 
•cone. 


Occurrence of multiple cones with normal con¬ 
stituents/individual cones on a single plant of 
Zamia floridana A. DC., have already been reported 
by Smith (1929), Coulter and Chamberlain (1964) 
and Graph (1973). 

One of the abnormal cones present at the crown 
exhibited normal middle and distal portions, 
whereas proximal end showed bifurcation (Fig. 1). 
The bifurcation originated 1*5 cm below the apex 
of the cone and directed upward. Megasporophylls 
were 0*4 cm X 0*2 cm in size and hexagonal in 
shape. 

The second abnormal cone was also normal in 
the middle and distal end like the first one. but 
trifurcated at the proximal end. Megasporophylly 
were 0*8 cm X 0*3 cm in size and hexagonal in 
shape. Ovules were of normal type in both these 
cones. The growth of the trunk was noticed to 
be sympodial and the vascular supply continued 
in the furcations from the main axis. 

The normal and abnormtl cones, preserved in 
F. A. A., are kept in the museum of the Botanical 
Survey of India, Central Circle, Allahabad. 

The authors are grateful to Dr. B. D. Sharma, 
Regional Botanist, Botanical Survey of India, 
Central Circle, Allahabad, for kindly going 
through the manuscript. 

Bolanical Survey of India, D. S. Pandey. 
Central Circle, Anand Kumar." 

Allahabad, June 19, 1975. 
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HARK NESS! A : NEW GENERIC RECORD 
TO INDIA 

While collecting fungi at Khandala, the author 
encountered an interesting pycnidial fungus on 
leaves of Memecylon edule Roxb., which was 
identified as a species of the genus Harknessia Cooke 
apud Cooke and Harkness. The genus was 
established by Cooke with H. eucalypti Cooke as 
type species in 1881t. Sutton.2, while studying this 
genus accepted sixteen species. Critical comparative 
study revealed that, the present species is new tO' 
science and is described in this communication. 
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Harknessia gharsli Golatkar Sp. nov. (Fig. 1). 

Fructificationes abundantes, discretae, epiphyllae, 
immersae, subepiderixiates, globosae, uniloculares, 
erumpentes, usque ad 200 /x diam. Parties basales 
et laterales stromatum 3-4 cellulis crassis, excel- 
lulls subhyalinis vel pallide brunneis psudoparen- 
chymaticis compositi, qui sunt hyalinis versus 
partorn cellulorum conidigenorum ; ostioli 33 m 
distncti et margines furfurace absentes, aperturas 
stromatibus lata et plus minusve circularis, cellulae 
conidiogenae ex cellulis intericribus parietis stroma¬ 
tibus formulae, longae langeniformae, ad bases 5 pc 
latae, et interdum 0-septatae, hyalinae, laves, non- 
ramosae 40 pt longae. Conidia (blastosporae) 
aseptata, m!diobrunnae, laevia, 13-33—16*66 X 6-66— 
10 -0 pt, cum appendice hyaline apiculi, 1-0-1 *5 px 
longa, basis bruncata cum appendice minuta. 



Fig. 1. Harknessia gharsii Golatkar. a, Pycnidium 
in section ; b, Conidia. 

In follis viventibus Memecylon edule Roxb., 
Khandala (Maharashtra State), 15/8/1974, V. V. 
Golatkar, typus : A M H 2629. 

The present species differs from all the accepted 
species except H, Insiieta Sutton, in having basal 
appandage reduced to a marginal frill. In H. insueta 
Sutton the conidia are oblique and napiform, while 
in the present species they are symmetrical and. 
elliptical. These differences justify its inclusion in 
a new proposed species. 

This is the first report of the genus Harknessia 
Cooke apLid Cooke and Harkness from India. 
Specific epithet commemorates Dr. P. S. Gharse, 
Head, Biology Department. 

The author is grateful to Dr. P. S. Gharse, for 
his valuable guidance and constant encouragement. 

Department of Botany, V. V. Golatkar. 

Ruparel College, 

Bombay 400 016, 

August 18, 1975. 
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PROLONGED PRESENCE OF NUCLEUS IN THE 
SIEVE TUBE ELEMENTS OF CHILLI AND 
BRINJAL 

Some interesting observations on nucleus in sieve 
tube elements in the stem of chilli and brinjal, 
two solanaceous species, were recorded during the 
detailed anatomical studies^. The dispersal of slime 
or P-protein bodies and the disorganization of the 
nucleus occur more or less concomitantly in many 
angiosperms-"^. However, in the brinjal and the 
chilli, the nucleus remains in a sieve element even 
after the dispersal of P-protein body. In Neptunia 
oleracea and Neluinho nucefera the nucleus is 
reported to be present in a seive element for a brief 
time even after the formation of the sieve plateG-7. 
The nucleus is retained in a sieve element even 
after the formation of seive plate and formation of 
slime or P-protein plug in chilli and brinjal. The 
nucleus in the differentiating sieve element is 
spherical and chromophilic. The normal appearing 
nucleus is present during the formation of the sieve 
plate (Fig. 1 A). Later, the nucleus elongates 
(Fig. IB). Its presence during the P-protein body 
formation (Fig. 1 B) and dispersal, and plug forma¬ 
tion (Fig. 1C) is of particular interest. The nucleate 



Fig. 1. A-C. Longisections of sieve tube ele¬ 
ments. A, B, Solarium melongena. C, Capsicum 
anniium. Scale 10 microns. N, nucleus ; 5, P-protein 
body ; P, slime plug. 

sieve elements are found in an elongating internodes. 
Their retention in sieve tube elements for a long 
time suggests that the nucleate elements could be 
functional, and enucleate ones must be functional. 
Multinucleate sieve elements, as reported in 
tobacco^ are not found in chilli and brinjal. 
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THE MINIMAL TIME REQUIRED FOR 
NEMATODE EXTRACTION BY OOSTENBRlNKkS 
ELUTRIATOR 

A SERIES of extraction trials was carried out for 
the root-knot nematode, Meloldogyne incognita 
(Kofoid and White, 1919), Chitwood, 1949, from 
tea soils using the standard Oostenbrink’s Elutriator^, 
except that in the last stage of sieving the cotton 
wool filter was replaced by a nylon sieve with a 
pore size of 35 p. In each of the 11 replicated 
extraction experiments, 100 g of soil was processed. 
The nematodes recovered through the nylon sieves 
were counted on the first, second, third and sixth 
hour, and thereafter on 18th, 21st and 24th hour in 
different sets. Only in one experiment a few nema¬ 
todes were noticed at the end of 24th hour. Nema¬ 
todes other than M. incognita were also found, but 
this note concerns only with the larvae of 
M. incognita. 

Results presented in Fig. 1 show that in all cases 
within the first three hours about 86% of the total 
extractable population came out. Thereafter the 
extractable populations were very small. A statistical 
analysis of the data by Ratio test-, indicated only 
a 4% variability in the overall extraction efficiency 
in the first three hours. 



Fig. 1. Average Numbers of Meloidogyn^'. incog¬ 
nita Chitwood extracted at different _ hours by 
Floatation technique. (The vertical lines ^re the 
standard errors of the mean), 


To confirm these findings known populations of 
the second instar larvae of M. Incognita in water 
suspension were also processed through the nylon 
sieves. Results presented in Table I are in agree¬ 
ment with what was noted earlier. In this case 
the extraction was in fact better than processing of 
soil samples, as in all cases, the extractable popula- 
I'on came out within two hours. 

Table 1 

Hourly extraction of introduced population of 
Meloidogyne incognita {Kofoid and White, 
1919) Chitwood, 1949 


Replication (1500 larvae in each replicate) 


\ Replica- 
\ tions 

Hours \ 

\ 

1 

2 

3 

4 

5 

1 

640 

1160 

1280 

HOC 

1020 

2 

60 

40 

100 

80 

120 

Total 

700 

1200 

1380 

1180 

1140 

No nematode extracteion 

at 3, 4, 

18, 21 and 23 hr 


interval^. 

We thank the Director, Tocklai, Experimental 
Station, for his interest and Tea Research Associa- 
t'on, for permission to publish this report. 

Tocklai Experimental Station, B. Banerjee. 

Jorhat 8, Assam, S. D. Basu. 

July 3, 1974. 
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OCCURRENCE OF THERMOPHILIC FUNGI IN 

COAL-MINE SOILS OF MADHYA PRADESH 
Thermophilic and thermotolerant molds occur 
in a variety of habitatst’3-4 ii 12 . Presence of these 
organisms under Indian conditions has, however, not 
been explored inspite of their economic potential 
as producers of amylases and cellulases^’S-o, 8, 12 ^ 
During the course of an extensive study of coal¬ 
mine soils of Madhya Pradesh several new additions 
to Indian fungal flora were, noted and these along- 
with the other notable features of this investigation 
are reported herein. 

Soils collected from the colliery area of 
District Chhindwara, in M.P. were plated on a 
variety of media using the plate methodt^. In 
order tO' facilitate the appearance of thermophilic 
fungi, soils were amended with glucose, cellulose, 
asparagine, ammonium nitrate, or ammonium 
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phosphate and incubated at 45° C prior to plating. 
Alternatively, unamended soil was incubated at 
45° C and samples were plated on ten enrichment 
media^’i-. The cultures were maintained on 
peptone-dextrose and Emersons YpSs agar medial-. 
The temperature relationships were studied by 
incubating the fungal culture in the range 25^60° C. 
The identity was confirmed by referring the cultures 
to CMI, Kew ; their depository numbers are cited 
in the parentheses in the text. 

A total of fourteen fungi were isolated. 
PHYCOMYCETES : Absidia corymbifera (Cohn) 
Saccardo et Trotter (188054) ; Rhizopiis micro- 
sporiis van Tieghem (188056) ; Rhizopus rliizo- 
podiformis (Cohn) Zopf (188055). 
ASCOMYCETES Achaetomlum macrosponim Rai, 
Wadhwani et Tiwari (188068) ; Emericella 
nidulans (Eidam) Wint (188077) ; Tliermoascus 
aurantiacus Miehe (188061) ; Thielavia minor 
(Rayss and Borut) Malloch et Cain (188066). 
DEUTEROMYCETES : Aspergillus jumigatus 
Fresenius (188073, 188078, 188079) ; Humicola 
grisea Traaen (188076) ; Penicillium sp. I; 
Penicillium sp. II ; Sporotrichum sp. (188065) ; 
Thermomyces langunosus Tsiklinsky (188060) ; 
Torula thermophila Cooneey et Emerson 
(188067). 

Amongst these, A. fumigatus and E. nidulans 
were found to be thermotolerants, i.e., they could 
grow at room temperature (22° C) and also at 
45° C but with an optimum at 35-40° C. Other 
molds grew best at 45° C and could also stand a 
temperature of 55—60° C. 

Rhizopus rhizopodiformis, Tliermoascus auran¬ 
tiacus and Torula thermophila are new additions 
to the Indian fungal flora. The species of 
Sporotrichum recovered from coal-mine soils is 
new. Achaetomium macrosporum is known only 
as a mesophilic fungus but we have isolated a 
strain which shows strong thermophily and 
further studies will be required to define its 
proper taxonomic grouping. 

Rhizopus rhizopodiformis (Fig. 1).-—Grows 
very rapidly at 45° C on PDA filling a 9 cm Petri 
d'sh in nearly 24 hr. The wooly turf at first white, 
later turning greyish-black. Vegetative hyphae sub¬ 
hyaline, 3-7 M diam stolons somewhat reduced. 
Sporangiophores single, in twos or in groups from 
reduced nodal regions ; rhizoids pale brown, 122- 
150 X 12-14 M. Sporangia, black, spherical, smooth, 
76-175 At diam. Sporangiospores, pale brown, 
smooth, spherical, 3-6 ^ diam. 

Tliermoascus aurantiacus (Fig. 2).—^This fungus 
grows well on Sabouruad’s dextrose agar and PDA, 
filling a 9 cm Petri dish in 2-3 days at 45° C. The 


colony appears creamy-white ; mycelium of septate 
hyphae, 2 * 5-3 • 5 diam ; cleistothecia, bright 
orange to brick red, scattered all over the surface. 
Asci bright orange, oval to irregular, 11 •4-20*0 x 
7*6-15-2 At. Ascospores hyaline, elliptical, 3*8- 
7-6 X T9-5-7a^. 

This organism has been reported from the upper 
layers of dry pasture soils- and from self-heated 
wood chip piles!-. It is a new addition to the fungi 
of India. 

Thielavia minor (Fig. 3).—Colony on Emerson’s 
YpSs agar broadly spreading, composed Of white, 
cottony, aerial and submerged hyphae which are 
2-5 At diam. Cleistothecia globose to spherical, 
walls brown, without ostiole and appendages, 80- 
160 At diam, brownish to almosit black at maturity. 
Ascospores, broadly fusiform to elliptical, slightly 
apiculate at both the ends, dark olivaceous to brown, 
10-12-5 X 13-15 At. 



Figs. 1-4. Fig. 1. Rhizopus rhizopodiformis. 

A, Rhizoidal system, mycelium, sporangiophore 
and sporangia ; B, Sporangiospores. Fig. 2. Thermo- 
ascus aurantiacus!^. A, Branched, septate mycelium; 

B, Asci with ascospores ; C, Ascospores. 
Fig. 3. Thielavia minor. A, Branched, septate 
nqycelium; B, Cleistothecium ; C, Ascospores. 
Fig.^ 4. Torula thermophila. A. Mycelium with 
chains of chlamydospores ; B, Thin and thickwalled 
chlamydospores occurring on the same chain. 

Several spec.es of the genus Thielavia : T. sepedo- 
ii'iim, T. thermophila, etc., are thermophilic. Our 
isolate closely resembles the type described by 
Evans'^, but differs in that the size of the cleistothecia 
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and ascospores are smaller. A fungus resembling 
T. minor was reported by Lodha'^ and Padmavathy 
and Rao^, as T. terricola var. minor but the coal¬ 
mine isolate shows strong thermophily and this 
justifies its placement as T. minor, 

Tdriilu thermOpIiila (Fig. 4).—Grows well on 
yeasMiialt extract agar, attaining 80 mm diam, 
3-4 days at 45° C. Mycelium dark brown ; hypha© 
3-8-6*0i^ diam, septate, cells 3-8-lO-Oju. in length. 
Chlamydospores smooth, dark brown, in long, or 
short chains, usually intercalary, occasionally terminal, 
15•2-16-0 X 11-4-13-2^. Thin-walled chlamydo¬ 
spores often associated with the chain of dark 
spores ; the former are generally smaller in diam 
than the latter. 

We thank Prof. S. B. Saksena, Head of the 
Botany Department, for laboratory facilities and 
Director, C.M.L, Kew, for ideniification of the 
cultures. 

Department of Botany, R, P. Thakre. 

University of Saugar, B. N. Johri. 

Sagar470 003, M.P., 

September 8, 1975. 
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VEIN ENMION; A NEW VIRUS DISEASE OF 
MAIZE IN INDIA 

Symptoms of vein swelling and vein enations or 
galls on the leaves of maize have been observed 
every year since 1972 in Darjeeling hills. Affected 
plants were stuniied and showed leaf chlorosis. 
The root system of the diseased plants was much 
reduced' and rotted. Affected plants developed: 


partally sterile tassels which usually did not emerge 
due to curling or twisting habit of the leaves. The 
plants developed abnormal cob and the grain yield 
is reduced. Premature death of many of the 
affected seedlings was not uncommon. The inci¬ 
dence of the disease ranged from 1 to 15% in 
different fields. The disease was observed to be 
spreading in the fields, hence we suspected that 
the symptom-inducing factor was infectious in 
nature, possibly a virus, as no pathogenic fungus 
or bacterium was isolated from the affected plants. 
Since the disease appeared tO' cause considerable 
loss to the maize crop, investigations were under¬ 
takes to characterize the causal agent. 

The disease was not transmissible by sap, seed 
or aphids (Myzus persicae and Rhopalosiphum 
maidis) bu': is transmitted by a jassid vector, 
ClcaduUna mhila Naude. For transmission studies, 
insects were collected from the fields and were 
maintained for a v/eek on diseased and subsequently 
for four days on healthy seedlings of maize var. 
Kalimpong local. In the first attmpt 15 out of 
20 plants inoculated with C. mbila were infected. 
Transmission of the disease was confirmed repea¬ 
tedly in experiments using C. mbila as vector and 
glasshouse infected maize plants as virus source. 

Symptoms of the disease in glasshouse infected 
maize plants appeared as white spots on leaf veins. 
The veins on the lower surface of leaf blade showed 
severe swelling and numerous white spindle shaped 
galls or enations usually developed within 3 to 
5 days after infection (Fig. 1). Rest of the symptoms 
were similar to those observed in the field. 



Fig. 1. Maize leaf showing symptoms of vein 
©nation virus. 

Various plant species were raised in the glass¬ 
house and inoculated at 4 to 6 leaf stage for host 
range studies. For testing each species/variety 20 
to 30 insects were employed. The insects were 
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given an acquisition feeding of 7 days and a 
minimum tranmission feeding of 24 hours. Plants 
that were infected are : 

Zea mays (43/50), Triticurn aestivum (17/40), 
Sorghum bicolor (19/40), Otyza sativa (17/28), 
Avena sativa (29/40), Saccharum officinarufn 
(4/11), Eleitsine coracana (20/25), Setaria glauca 
(27/38), Eleiisine indica (35/49), Paspalum\ 
sanguinale (17/40), and Coix lachryma-jobi 
(15/27). ^ 

The figures in perenthesis represent the number 
of plants infected out of the number inoculated. 
Symptoms in v all the hosts were similar to 
those of maize except in sugarcane where only 
faint swelling of the leaf veins was observed. 
Fig. 2 shows typical symptoms on wheat. 



Fig. 2. Wheat leaves affected with MVEV. 

In vivus-vector relationship studies, it has been 
established that both the nymphs and adults were 
capable of transmitting the disease. The insects 
could acquire the virus within 15 to 20 minutes 
feeding on diseased plants. The incubation period 
of the virus in its vector, C. mbila was about 
20 hours. Once the insects became viruliferous., 
they transmitted the disease throughout their lives. 

The present virus seems to resemble to maize 
rough dwarf virus-^ (MRDV), fiji disease of 
sugarcane‘"> (FDV), rice dwarf virus^ (RDV), 
maize wallaby-ear disease*^’ (MWED), and rice and 
corn leaf gall virus^’- (RCLGV) in symptomatology. 
RDV, RCLGV and MWEV are transmitted by 
Cicadellids, whereas MRDV and FDV have 
delphac'd vectors. However, present virus differs 
from DRV in host range and having a different 
vector. The enation disease also differs from 
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MWEV, RCLCV in its symptomatology on many 
new disease with could be designated as vein 
C. mbila. It is, therefore, concluded that this is a 
common hosts and having a different vector, 
enation disease. 

The authors are thankful to Dr. T. Ishihara, 
Professor of Entomology, Entomological Laboratory, 
Ehime University, Matsuyama, Japan, for the 
identification of the insect vector. We are also 
grateful to Dr. V. V. Chenulu, Professor of Plant 
Pathology, lARI, New Delhi, for going through the 
manuscript and his valuable suggestions. 

Plant Virus Research Y. S. Ahlawat. 
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lARI, Kalimpong, Darjeeling, 
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and 

Division of Mycology and S. P. Raychaudhuri. 
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MORPHOLOGICAL AND HISTOCHEMICAL 
STUDIES IN NATURAL AND CHEMICALLY 
INDUCED MALE-STERILE PLANTS 
Studies on mechanism of male sterility in natural 
(ms) and chemically induced male-sitferile (ims) 
plants of Allium cepa, Beta vulgaris, Capsicum 
annuum, Cucurbita maxima, Datura alba, Ranun¬ 
culus scleratus, Sesamum indicum, Solanum melon- 
gena and Triticurn aestivum were undertaken. 

Morphological and cytological studies have 
revealed that pollen abortion in the above men¬ 
tioned ms and ims plants is associated with the 
following types of abnormal behaviour Of tapetum : 

1. Tapetal cells degenerate or become hypertro¬ 
phied in pre-meiotic stages in the central flower of 
the spikelets of ms Triticurn aestivum having Aegilops 
ovata and caudata cytoplasm and ms Cucurbita 
maxima. In the former, the tapetal cells start 
degenerating much before the onset of meiosis in 
pollen mother cells. This is followed by the com¬ 
plete degeneration of both the t'ssues. In ms Cucur¬ 
bita maxima, the tapetal cells remain intact and 
their cells become hypertrophied and crush t^e 
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pollen mother cells much prior to their meiotic 
division. 

2. . Tapetum persists throughout anther develop¬ 
ment in ms Allium cepa. Beta vulagaris, left flower 
of the spikelet of Triticum aestivum having Ae. avata 
and caudata cytoplasm. Intact tapetal cells in the' 
post-meiotic stages turn out to be detrimental to 
the growth of microspores. 

3. Tapetal cells become hypertrophied in ms 
Allium cepa, Capsicum annuum, Solanum melongena 
and ims plants of Capsicum annuum, Datura alba 
was sprayed with 0*4% and 0-5% maleic hydrazide 
and Sesamum indicum treated with 0-5% dalapon 
and 1% maleic hydrazide. In all these cases, the 
tapetal cells, not only remain intact but also become 
hypertrophied and crush the microspores. 

4. Tapetal pseudoperiplasmodium forms at 
various stages of anther development in the right 
flower of the spikelet of ms Triticum aestivum' 
having Ae. ovata and caudata cytoplasm, Ranunculus 
scleratus plants treated with 0*2% dalapon and 0*75% 
maleic hydraz’de and Sesamum md/cnm plants sprayed 
with 0-5% FW-450. Periplasmodium developed in 
the anthers of these plants seems * to hinder the 
development of normal pollen grains, 

Histochemical studies on localization of total 
carbohydrates of insoluble polysaccharides (PAS 
test), total proteins (Ninhydrin—Schiff’s reaction), 
histones (Alkaline-Fast green test), DNA (Feulgen 
reaction.) and enzyme acid phosphatase (Lead-sulphide 
method)^ have shown that all the parts of an' 
anther including tapetum in ms and ims plants are 
markedly deficient of these substances. It is likely 
that precursors, enzymes or nucleotides needed 
for the synthesis of these substances are absent 
in the anthers of ms and ims plants. This is 
corroborated by the fact that in all the ms and ims 
plants studied, the pro-cambial strand of the con¬ 
nective region, either fails to differentiate intO' 
vascular tissue or develops only into a limited number 
of thin-walled, narrow xylem elements with; 
degenerated phloem tissue (Figs. 1-3). It there¬ 
fore, seems logical that the nutrients needed for 
proper development of microspores which pass 
through tapetum^, are not available. Tapetum 
showing diverse forms of abnormal behaviour is 
poor in metabolic activity due tb' starvation. The 
connective parenchyma also shows signs of 
degeneration. 

The present study also reveals another notable 
feature in ms and ims plants of Beta vulgaris. 
Capsicum annuum, Datura alba and Solanum melon¬ 
gena (Figs. 1-4). Hyaline intracellular granules 
of various shapes and sizes appear in the connective 

•: L. 


parenchema. Similar types of granules have been 
obseiwed in various plant parts infected by viruses^. 



Figs. 1—4. T.S. anther connective of ms and ims 
plants showing hyaline intra-cellular granules in the 
connective parenchyama and poorly differentiated 
vascular tissue. 240 x. HG ; hyaline granules ; VT : 
vascular tissue. Fig. 1. ims Capsicum annuum, 
Fig. 2. ms Beta vulgaris, Fig. 3. ms Solanum 
melongena, Fig. 4. ms Capsicum annuum. 

Recently reduction in pollen fertility has also been 
observed in plants infected by viruses^. No' 
inference, can however, be drawn from this 
excepting that these intra-cellular inclusions may be 
the result of some response to depletion in vascular 
supply in ms and ims anthers through internal causes 
whereas in virus infected plants, the agency may be 
the viruses themselves. 

Department of Botany, S. V. S. Chauhan. 

R.B.S. College, Agra, 

July 18, 1974. 
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SHORT SCIENTIFIC NOTES 


Thiazine Dyes as Indicators in Titrations with Iodine 

Out of the thiazine group of dyes, methylene 
blue has been used as iodometric indicator 
in the titration of sodium thiosulphate and 
arsenic (111)1. We now report the use of six other 
thiazine dyes Thionine, Methylene Green, New 
Methylene Blue, Toluidine Blue (Colour Index 
Nos. 52000, 52020, 52030 and 52040 respectively). 
Azure A and Azure C as indicators in the iodometric 
titration of sodium thiosulphate and arsenic (III). 
The proposed indicators have the following advantages 
over starch : (1) solubility in water and (2) tolerance 
to the presence of sodium chloride and alcohol. 

Solutions 0*01% of the dyes were prepared in 
deionized water. Thionine and Azure C used in 
this investigation were Riedel-Dehaenag Seelza- 
Hannover and Chroma respectively, while the rest 
of the dyes used were Gurr’s samples. Standard 
solutions of sodium thiosulphate, arsenic (III) and 
iodine were prepared as described by vogel-. 

Recommended Procedure : An aliquot of sodium 
thiosulphate or arsenic trioxide was taken in a 
250 ml. iodine flask and diluted to 50 ml. 0-3 ml. 
of the solution of the dye was added (in the cas© 
■of methylene green, 0*5 ml. of the solution) and 
the solution was titrated with iodine. The end 
point was from blue to green, (Purple blue to gray 
in case of thionine), and very sharp. While 
titrating arsenic (III) with iodine 0*5—1 gm. of 
sodium bicarbonate should be added to the titrant 
system. The reverse titration of iodine with 
thiosulphate or arsenic (III) can be carried out 
under the same conditions as the direct titration. 
The end point in this case was from green to blue 
(in all cases except in the case of thionine, 
where it is gray to purple blue). Titrations in 
dilute solutions (0*01 M) are also possible with 
a sharp end point with a blank correction of 
0*06 ml. of the titrant for 0*3 ml. of the indicator. 
The indicator action was attributed to the forma¬ 
tion 'Of hydroiodide of tetraiodo dye as was suggested 
by Gautier^, for methylene blue. 

Two of us (N. S. N. P. and G. V. R.) thank 
the Council of Scientific and Industrial Research, 
for the award of Junior Research Fellowships. 

Department of Chemistry, U. Muralikrishna. 
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August 12, 1975. 
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A Preliminary Observation on Cannibalistic Hahit iu 

Lesser Grain Borer, Uhizopertha dominka Fabr. 

(Coleoptera: Bostrychidae) 

Cannibalistic habit in Red Fionr Beetle, 

Tribolium castenium Herbst. has been reported by 
Lloyed (1957) and egg cannibalism by Sonleither 
(1961). But nothing is known about this habit in 
the lesser grain borer, Rhizopertha dominica Fabr. 
The present writers have observed this habit in 
R. dominica Fabr., for the first time. 

Adult beetles were observed attacking disabled 
members in the rearing jars at 27 ± 1° C with 
70% R.H. and* eating them. However the entire 
body was not eaten. This habit was more 
pronounced in mature adults than in newly hatched 
ones. They aggressively attack the disabled 
individuals and consume their antennae, pronotal 
shield and abdomen. It was also' observed that 
when R. dominica were reared at high tempera¬ 
tures (32° C with 60—70% R.H.) the cannibalism: 
was much more pronounced even when abundant 
food was available. Cannibalism is not noticed 
under sparsely populated conditions. Only under 
crowded conditions and high temperature, the habit 
is pronounced. Cannibalism slows down below 
25° C even under crowded conditions. This leads 
us to believe that high temperature could be an 
influencing factor. 

On the other hand, temperature as an influencing 
factor has not been cited in cannibalism in, 
Tribolium. Observations on Rhizopertha dominica 
Fabr. show that high temperature coupled with over¬ 
crowding leads to cannibalism. 

Sincere appreciation is expressed to Professor S. M. 
Alam, for providing necesisary facilitlies and to 
Messrs. Shamshad Ali and Masood A. Zuberi, for 
their assistance in the work. 
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Lolium remotum Schrank var. aristutum^DoeW) Aschers 

(Foaceae)— a New Kecord for India 

While making a study of the genus Lolium Linn, 
occurring in India the author came across some 
interesting specimens. Collections from Himachal 
Pradesh and Uttar Pradesh had been annotated as 
Lolium temulcntum Linn. After a critical examina¬ 
tion of the specimens they were identified as 
Lolium remotum Schrank var. aristatum (Doell) 
Aschers. Bor (1960, p. 545), had stated in the 
foot-note thus : “The variety aristatum has not 
so far been found in India”. No other worker 
had reported it so far from India. 

Lolium remotum Schrank var. aristatum (Doell) 
Aschers in FI. Brand. 1864, 1 : 876. Based on 
L. Linicolum var. aristatum Doell, 1857. An 
annual, short grass ; lemmas 4 • 5—5 • 5. mm long, 
elliptic to ovate, turgid at maturity, awned, awns 
up to 1 cm. long, terminal, weak, scabrid. 

Flowering and fruiting : April—September. 

Distribution : Germany; India: Himachal 

Pradesh, Uttar Pradesh. 

Exsicc. : Himachal Pradesh-Dalhousie, 6000 ft, 
17th September, 1874, C.B Clarke 22611 (CAL ; 
Uttar Pradesh-Dehra Dun Dist, 30th April 1969, 
H.B. Naithani 6568 (DD). 

I am thankful to the Director, Botanical Survey 
of India, Calcutta, for facilities extended, and to 
Dr. R. B. Majumdar, Botanical Survey of India, for 
giving suggestions. 

Central National Baruna Bhattacharya. 

Herbarium, (nee Mukherjee). 

Sh’bpore, Howarh 711 103, 

August 26, 1975. 
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A New Leaf Spot of Wheat Caused by Chaetomium Sp 
During September, 1974, while making disease 
observations on Plant Pathological Screening 
Nursery (PPSN) at Keylong (Lahaul and Spiti 
Valley of Himachal Pradesh) about 8,000 f. a.s.l., 
one entry was observed to be severely attacked 
with leaf spot sympotoms. These spots were elliptical, 
irregular, straw coloured and were more pronounced 
on matured leaves. Isolations were made from' 
the surface sterilized diseased spots on 2% potato- 
dextrose-agar (PDA). These isolations yielded a 
species of Chaetomium. The culture was purified 
by single ascospore isolations and was maintained 
pn PDA. On the basis of cultural characters the 


fungus was identified as Chaetomium dolicho- 
trichum (Ames, 1945 and 1961). 

The pathogenicity tests were conducted on one 
month old plants of wheat variety Bolley golden X 
W, 1929, by inoculating with spore and mycelial 
suspension. Six or seven days after inoculations 
the disease symptoms appeared as small, irregular, 
elliptical, light brown coloured spots on the low’er 
leaves of the inoculated plants, the uninoculatedi 
plants remained free. Reisolations from these 
spots yielded the same fungus. The present com¬ 
munication is the first record of C. dolichotrichurn 
causing leaf spots disease in wheat. 

Its culture has been deposited in the Indian type 
culture collection, l.A.R.L, New Delhi, under the 
accession Number 1949. 

The authors are thankful to Dr. J. N. Kapur, 
Mycologist, Indian Agricultural Research Institute, 
New Delhi, for the identification of the fungus. 
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REVIEWS AND NOTICES OF BOOKS 


Annual Review of Entomology (Vol, 20), Edited- 

by Ray F. Smith, Thomas E. Mittler and Carroll 

N. Smith. (Annual Reviews, Inc., PalO' Alto, 

California 94306 USA), 1975. Pp. 514. Price : 

USA $ 12.00, Foreign $ 15.50. 

The Annual Review of Entomology —Volume 20, 
1975 is out. It contains twenty-one valuable titles 
duly writtern by eminent specialists of their respec¬ 
tive subjects. The articles on various aspects of 
biological, ecological, physiological, taxonomical, 

applied and legislative fields of insect and other 

pests are covered therein. Apart from the author 
and subject indexes, cumulative index of contribut¬ 
ing authors alongwith their chapter titles from 

volumes 11 to 20 in a well arranged manner are also 
given at the end of this book for the convenience of 
readers. 

The topics of the articles contained in this 
volume are : Biology and Control of Imported Fire 
Ants ; Biological Control of Aquatic Weeds ; Biology 
and Ecology of Armored Scales ; Physiology of 
Tree Resistance to Insects ; Status of Viruses 
Pathogenic for Insects and Mites; Federal • and 
State Pesticide Regulations and Legislation ; Neuro- 
secretion and the Control of Visceral Organs in 
Insects, Neuromuscular .Pharmacology of Insects ; 
Inherited Sterility in Lepidoptera; Evolution and 
Classification of the Lepidoptera ; Recent Develop¬ 
ments in Insect Steroid Metabolism.; Recent 
Research Advances on the European Corn Borer 
in North America; Recent Advances in our 
Knowledge of the Order Siphonaptera; Adapta¬ 
tions of Arthropoda tO' Arid Environments; 
Responses of Arthropod Natural Enemies to Insec¬ 
ticides ; Plant Resistance to Insects Attacking 
Cereals ; Brain Structure and Behaviour in Insects ; 
Structure of Cuticular Mechanoreceptors of 
Arthropods; The Brazilian Bee Problem; Insect 
Growth Regulators with Juvenile Hormone Activity 
and Genetical Methods of Pest Control. 

I have gone throu^ all the articles and each 
review is of standard value having dule importance 
in its respective branch • of Entomology. Special 
emphases of the readers are drawn to the reviewed 
articles on Plant Resistance to Insects Attacking 
Cereals by R. L. Gallun et al, and Genetical 
Methods of Pest Control by M. J. Whitten and 
G. G. Foster which are of applied nature from the 
Economic Entomology point of view. In the last 
mentioned article, the authors have reviewed the 


developments in the Sterile Insect Release Method 
(SIRM) subsequent to Proverbs’ comprehensive treat¬ 
ment in Volume 14 of Annual Review of Entomo¬ 
logy (49). They have described more ambitious 
goals of genetic control and have discussed their 
future prospects. Various examples where success 
have been achieved are cited. Genetic manipula¬ 
tion methods to reduce the size of the pest popula¬ 
tion or removing the noxious characteristic of pest 
are also described. 

This valuable volume is difficidt to be purchased 
by every individual; but must be purchased for 
each library of the Research Institutes and Colleges 
for the benefit of students and research workers. 

V. G. Prasad. 


Die Saugotiere der Sowejet-Union. Band II. By 
Seekiihe und Raubtiere. (Gustov Fisher Verlag 
Jena), 1974. Pp. 1006, Price 239.40 M. 

This German translation of the original Russian 
edition published in 1967 deals with 30 species of 
seacows, wolves, foxes, wild dogs, bears, martens, 
weasels, otters and minks of the Soviet Union. This 
exhaustive account runs over 1000 pages of text, 
and the book constitutes a veritable treasure-house 
of information on taxonomy, geographical distribu¬ 
tion, habitat preferences, daily and seasonal move¬ 
ments, food and feeding habits, breeding cycles, 
population dynamics and social behaviour, of the 
species involved. 

' Madhav Gadgil. 


The Grass Cover of India. By P. M. DabadhaO' 
and K. A. Shankaranarayan. (Indian Council of 
Agricultural Research, New Delhi), 1973. Pp. 
xii 4 - 1-713. Price Rs. 35*00. 18*5 x 24 cm. 
A large country like India has agriculture as 
the main stay and in view of solving the food 
problem for a teaming population of this country, 
it is essential that more and more factual informa¬ 
tion is brought out on different aspects of agricul¬ 
ture. From this point of view and because of 
the fact that the cattle wealth of India is rela¬ 
tively large, the need for knowing accurate 
information-on the grass cover of India is all the 
more imperative at a time when agriculture has 
been rapidly progressing in our country and more 
so since grass forms the basic food material for 
cattle, sheep and other ungulates. 
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After a brief preface, this extensive treatise is 
dealt Linder 2 parts. The first part which covers 
197 pages relates to types of grass covers, in 
relation to environment and management. Such 
aspects as environment, natural vegetation and grass 
cover, review of earlier literature, techniques adopted 
in grassland survey of India, types of grass covers, 
grass communities of the states, ecological charac¬ 
teristics of important species of grasses, manage¬ 
ment and conservation of the grass cover and 
finally an exhaustive bibliography consisting- of 
202 references are dealt with in a cogent manner 
and the information provided is very exhaustive. 
A redeeming feature of this part is the inclusion 
of 16 maps covering various aspects in relation to 
the several chapters covered here. These aspects 
are particularly interesting because they relate to 
grassland ecology from the point of view of. its 
topography and geomorphology, climate, soils and 
biotic factors including activities of man and 
animals who arc the causal agents for deforesta¬ 
tion, shifting cultivation, grazing, fire and other 
such associated factors. 

Continuing further, 5 major types of grass 
covers are recognised and they are the following : 
Schima-Dicanthium Type ; D'lcanthium-Cenchnis- 
Lasiunis Type ; Phragmites-Saccliarum-Imperata Type ; 
ThemedarArundinella Type and Temperate-Alpine 
Type. While describing these types of covers in 
detail, very useful notes on floristic composition, 
distribution, factors on habitat and succession of the 
principal species of grasses are provided. The last 
chapter of this part is particularly interesting because 
it points out the need for research in grassland 
ecology and improvement in management. 

The second part on grassland suryey of India 
reports on an analysis of 500 sites in 19 States of 
Ind’a. For each of ihese States, the number of sites 
studied is provided ; thus for Andhra Pradesh 
(Sites 1-28), Assam (Sites 29-40) and so on. In these 
reports, some of the important aspects which are dealt 
in an adequate manner are on the location of the 
sites, soil geomorphology, plant litter, total plant 
cover, forage, floristic composition, percentage of 
frequency of grass, percentage cover of forest type 
and subtypes. If references to authentic herbarium 
material on which the reports on the floristic com¬ 
position of the grass cover are based were provided, 
it would have been more useful and valuable. 

For both the parts, two separate indices are 
provided for plant names. On the whole, the 
authors have taken a lot of trouble in amassing a 


wealth of information. Hence, both the authors 
and the ICAR have to be congratulated because this 
treatise on the grass cover of India will definitely 
serve as a very valuable guide for ecologists, 
agrostologists, applied scientists, and those 
interested in soil conservation and grassland 
husbandry in relation to general improvement of 
livestock. Without any hesitation, this commend¬ 
able work caii serve as a very important reference 
work on grassland in particular and its bearing on 
the improvement of cattle in general. 

K. SUBRAMANYAM. 


Index of Vibrational Spectra o£ Inorganic and 

Organo Metalic Compounds. (Vol. II). By N. N. 

Greenwood and E. F. G. Ross. (Bulterworths, 

London), 1975. Pp. vii + 908. Price £40.00. 

This is the second volume in the series covering 
the literature pertaining to the vibrational spectra 
of inorganic and organometallic compounds. The 
iitcratiirc covered is through 1961-63. The book 
provides an index of numerous compounds whose 
V brational spectra (either Raman or Infrared) are 
available. 

In the introductory chapter, the authors 
have outlined the scope of the survey of literature. 
In their criteria, compounds are considered organic 
if they contain carbon and hydrogen with As, Br, 
Cl, F, I, N, O, P, S or Se, as the only other 
elements or if they contain only the elements As, 
Br, C, Cl, F, I, N, O, P, S or Se and in addition, 
a C-C bond. Also ionic compounds, containing an 
organic anion and mono atomic cation is excluded 
if the cation is Na*-, K+, Rc^, CsL Fr% Ca-', Sr-' 
or Ba-+. This eventually answers the non-inclusion 
of certain compounds. The table consists of 
information regarding the compound, state in which 
the spectrum is taken, type of the spectrum. (Ramanj 
or infrared), range in wave . .numbers and the 
corresponding reference. 

This is a faithful representation of literature in 
a form necessary for the various workers who need 
this ‘nformation. There exist other books in this 
area written by Nakamato, Adams, Ross, Szyamanski 
and others, and data books compiling information 
regarding the spectra. The aim of this book, as 
I realise, is for data dissemination ; however, I am 
skeptical as to the utility of such books for intended 
users. This comment does not mean to reflect the 
credibility of the authors but the basic theme on 
which this publication is conceived. 

V. Krishnan. 
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SPIN AND TORSION PROVIDE THE BOUNCING MECHANISM FOR A NON-SINGULAR 

PULSATING UNIVERSE 

Br. kuchowicz 

Warsaw University, Department of Radiochemistry and Radiation Chemistry, Warszawa 02—089, uL 

Zwirki i Wigury 101, Poland 


TN the begiiMiings of general relativistic cosmology, 
^ the concept of an oscillating universe, with alter¬ 
nating cycles of expansion and oostraction, has 
been popular. The Hawking-Penrose singularity 
ih^orenmsi, have pointed to the inadequacy of the 
concept of a pulsating universe within the standard 
framework of general relativity (with zero cosmo¬ 
logical constant) : Already for a single expansion- 
contraction cycle, there are two barriers (one at a 
finite time in the past, another at a finite time in 
the future) beyond which the space-time manifold 
cannot be extended. The- well-known trouble with 
the cosmological singularity is doubled for closed 
models. 

Of- course, the singularity does not mean any 
breakdown of physics. Only classical physicsi 
stops here, and it is often conjectured that with 
some quantum theory of gravity, replacing the 
classical formulation of general relativity at some 
suffic’ently contracted stage of matter evolution, 
it should be possible to pass in a smooth manner 
from a stage of contraction to a subsequent of 
expans'on. The singularity should be conceived 
thus only as in unrealistic consequence of the 
extrapolation of the classical general relativity 
theory to situations where it evidently cannot 
apply. 

We have, so far, no consistent quantum formula¬ 
tion of the general theory of relativity. .But when 
a characteristic physical quantity of the quantum 
theories—the spin, has been incorporated as a 
dynamical quantity into the general relativistic 
theory of space-time, this proved to be a sufficient 
step toward the expulsion of the unphysical, 
singularities from cosmology. This '‘general 
relativity with spin” is called the Einstein-Cartan 
theory of gravitation, briefly ECT-''^\ The geometric 
structure of the space-time manifold is generalized 
in it from a purely Riemannian one into a general 
affine one, with non-vanishing torsion which isi 
algebraically related to the density of the spin, 
angular momentum of matter. Torsion is identi¬ 
cally zero where matter density is zero, thus 
equations in general relativity and in the ECT are 
the same for empty space ; at the present observa¬ 


tional level, these two theories are practically 
indistinguishable. 

The characteristic spin-spin interaction of matter 
in the ECT which dominates the behaviour of 
matter of extremely high densities, above ca. 
lO^n g cm’3, is able to prevent singularities. With 
the simple model of a Weyssenhoff fluid*^ of energy 
density p, pressure p, and spin density vector S^. 
(orthogonal to the four-velocity in a comoving 

frame of reference), one of the two alternative 
approaches may be adopted : Either (I) the spin 
vector conforms to the symmetries of the space- 
time under study, i.e,, the spins of matter are 
aligned along some characteristic direction of 
anisotropy, or (11) the spins are randomly 
distributed,' and in averaging over them only some 
spin-square terms remain. 

Cosmological models with aligned spins have toi 
be at least partially anisotropic ; extensions of the 
isotropic Robertson-Walker models to the ECT are 
thus impossible. The study of aligned spin models 
started two years ago with the Bianchi type , A 
lot of exact solutions and various res-illts derived 
in the meantime are recently summarized^*. More 
than two years ago, Trautman'J’ thought it 
interesting! to know whether a closed model would 
also bounce because of spin and tors-on. The 
possibility of such a bounce, for aligned spin 
models, has not been proved till now for the general 
Bianchi type IX models which are a generalization 
of the closed Robertson-Walker cosmologies. But 
it has been proved very recently^, that pulsating: 
models with a 4-parameter. Lie group of isometry 
which does not permit any simply transitive group 
of motions are possible. These models constitute 
non-singular ECT analogues of the three-cylinder 
semiclosed cosmological models of Kantowski and 
Sachs^- In contrast to the closed Robertson- 
Walker models, they are always shearing. In ECT, 
the main scale-factor R for them is always 
R ^ ®min ^ ^ provided a certain condition holds® 
which expresses the fact that the effect of the 
spin term should overwhelm the effect of the sheab 
when R->Rnu„- This condition for the prevention 
of the singularity looks much like analogous condi¬ 
tions for Bianchi type I models^’®. 
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Two other questions raised by Trautman", have 
been soh'ed in the meantime : the effect of the 
pressure, and of the magneiic field H which should 
be responsible for the alignment of spins. When 
energy density p and pressure p are related by a 
linear equation of state : p — yp, with 0 7 < 1, 

then non-singular ECT solutions of several 
Bianchi types already existsAlso the pulsating 
semiclosed models of Kantowski-Sachs type allow 
for non-zero pressure, while being non-singular in 
the ECT. Finally, exact non-singular cosmological 
models of axial symmetry, with a non-vanishing 
magnetic field pointing in the direction of spin 
alignment, have been constructed^ h The ECT 
alfow's even for static models containing a uniform 
magnetic field and spinning matter which were 
discussed earlier in this journaU-. 

With random spin models, the situation is even 
simpler than for models with aligned spins. Since 
spins may locally fluctuate in direction, and only 
averages are meaningful, there are now no troubles 
with adapting the spinning Weyssenhoff fluid tO' 
the high symmetries of the Robertson-Walker 
models. Closed, flat and open Robertson-Walker 
models with random spin distribution are 
possible^^. Below we give the simple expression 
for the radius function R of a pulsating Robertson- 
Walker model, filled with spinning du<st of an 
averaged spin square density < S- > = S^-/R4. 
This is: 2R - D (D-‘ - sin D/2 (/-f 

'V/DR~Crg 2 _ j. s^ 2 ;, where D is some 
integration constant (D- > and t is the 

cosmic time. This model pulsates between the 
minimum radius (D — and the maxi¬ 
mum radius -i (D -f — s?)- ^ charac¬ 

teristic difference with respect to the situation in 
general relativity (where = 0) occurs : The spin- 
spin interaction slightly raises the minimum radius 
from zero and at the same time it decreases also 
slightly the maximum radius from its general 
relativistic value. 

We gave here this exact solution for a non¬ 
singular pulsating universe with randomized spins 
merely as an example ; other related solutions are 
being derived and will be published together else- 
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where. Our aim is to underline here that the 
possibilities of random spin models in the ECT are 
even higher than those of aligned spin models, both 
with respect to variety of types and to the possibi¬ 
lity of incorporating the spinning matter in an 
already given Bianchi (or another) type. Thus 
B anchi type II non-tilted models do not allow for 
a generalization into ECT models^ <>, even into 
singular ones, as the spin distribution is aligned, 
i\c., it conforms to the symmetries of this type. But 
these, as well as all known models of general 
relativity may be incorporated into the ECT as 
models with randomly oriented spins, and in most 
cases (till now I could find no counterexample) 
they may be rendered free from singularity by the 
spin-spin interaction. Since the time when 
Trautman" asked whether a bounce of closed models 
because of torsion is possible, there accumulated 
thus much positive evidence in favour of this 
bounce. The only dubious case is that of Bianchi 
type IX with aligned spins. 
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rapid estimation of lysine by high voltage electrophoresis 
K. N. SRIVASTAVA and S. L. MEHTA ^ 

Nuclear Research Laboratory, Indian Agricultural Research Institute, New Delhi 110 012 


Abstract 

High voltage electrophoresis technique has beea adopted foe rapid estimation of lysine. 
Pyridine : acetic acid water (100 : 10 : 800 v/v), pH 6*2, gives excellent separation of lysine, 
argioine, histidine, glutamle acid and aspartic acid. - Each separation takes 20-30 min. at 
3,000--4,000 volts. .The values obtained agreed very closely (r-0*0'967) with those obtained 
by the manometric method. 


C ONSIDERABLE progress has been made in rapid 
estimation of protein by different techniques. 
Since lysine happens to be the first limiting amino 
acid in almost all the cereal grainsl-'^, its estima¬ 
tion is qu.te important in the improvement of the 
protein quality and in the development of 
varieties with higher nutritive value. At present 
lysine is mostly estimated either by employing; 
autoanalyser^ or by Warburg technique^. In both 
the cases lysine is decarboxylated and the resultant 
carbondioxide produced is estimated either mano^ 
metrically or colorimetrically. 

When a large number of samples has to be 
analysed, these two methods cannot be used as 
screening techniques. The first one requires 
expensive equipment and “the second method is 
time consuming and enzyme dependent. Colori¬ 
metric method for lysine estimation has also been 
reportedlk In the present study high voltage 
electrophoresis has been adopted for the rapid 
estimation of lysine. In this procedure it is not 
necessary to completely remove the hydrochloric 
acid after hydrolysis and the acid can be 
neutralised by the addition of alkali after the first 
evaporation. This saves considerable amount of 
time. The pyridine : acetic acid : water buffer 
system. (pH : 6*2) gives good resolution for lysine, 
arginine, histidine, glutamic acid and aspartic 
acid and all these amino acids can be estimated. 
Values for lysine as estimated by high voltage 
electrophoresis and Warburg technique agreed 
closely. 

Experimental 

A weighed sample (250 mg) was mixed with 
8 ml 6 M HCl in hydrolysing .tubes and sealed 
after. evacuation. Hydrolysis of protein was done 
at 110° C for 18 hr. Hydrolysate was filtered’and 
the filtrate collected was evaporated and the residue 
was dissolved in 1 ml buffer and neutralised 
NaOH (6N). 


The chromatographic paper (20 x 40 cm) was 
impregnated with pyridine ; acetic acid : water 
(100 : 10 : 800 v/v) pH 6*2 and the excess buffer 
was removed, 5 /^l of the sample was applied at 
the centre. Electrophoresis was carried out using 
Camag High Voltage Electrophoresis equipment at 
3000-4000 volts for 20-30 minutes depending on 
the voltage applied. After this the paper was 
removed, allowed to dry in air and sprayed with 
ninhydrin (0*2% in ethanol). The colour was 
developed at 110° C for 2 minutes. The spots were 
cut and eluted with 70% acetone and read at 
590 nm. The quantity of lysine was calculated 
from a standard curve prepared in the same way. 
Lysine was also estimated by conventional Warburg 
technique^. 

Results and Discussion 

Of the different buffer systems tried pyridine : 
acetic . acid : water (100 : 10 : 800 v/v) pH 6*2 
gave good separation and resolution for the five 
amino acids, lysine, arginine, histidine glutamic 
acid and aspartic acid (Fig. 1). Sample was 
applied in the centre of the paper. Lysine, 
arginine and histidine migrated towards the cathode 
while glutamic acid and aspartic acM migrated 

towards anode. The other amino acids remained 

very near the origin where the sample was applied. 
In this estimation the pH of the buffer is quite 
critical as the lower pH was found to separate 
other amino acids as well but the separation of 
lysine from arginine and histidine was not good. 

At 4000 volts each separation took 20 min. only 
and three samples in duplicate were applied each 
time. 

The amount of lysine obta'ned in 19 different 

samples representing maize endosperm, embryo and 
pericarp by this technique as well as conventional 
Warburg technique is shown in Table 1. It is 
seen that the amount of lysine obtained by h’gh 
voltage electrophoresis is in very close agreement 
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with the amoLUit obtained by Warburg technique. 
The correlatien co^ffic'ent value was 0*987. High 
voltage electrophoresis technique is much faster 
than the Warburg technique and complete removal 
of the acid after hydrolysis is not necessary and acid 
can be neutralised with alkali after first evapora¬ 
tion thereby saving considerable time. 



Fig. 1. Separation of amino acids by High 
Voltage electrophoresis. Top to bottom : Lysine, 
argin ne, histidine, neutral amino acids, glutamic 
acid and aspartic acid. Line at the centre represents 
origin where the samples were applied. 

Besides the estimation of lysine, other amino 
acids, namely, arginine, histidine, glutamic acid and 
aspartic acid can also be estimated. This is not 
possible with either Warburg technique^ or colori¬ 
metric estimation for ]ysine-t'«. Since this method 
is rapid, it* has a potential to be used as a 
screening technique for estimation of lysine. 
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Table 1 


Lysine content in gjlOOg as determined by High Voltage 
Electrophoresis and Warburg technique 


Sample No. 

High Voltage 
Electrophoresis 
Method 

Warburg 

Method 

Opaque-2 kernel 

0*34 

0*31 


0*32 

0*32 


0*36 

0*37 

5» 

0*40 

0*39 


0*39 

0*40 

9» 

0*38 

0*40 


0*34 

0*33 


0*32 

0*38 

Pericarp 

0*12 

0*12 

Opaque-2 Per- 
carp 

0*19 

0*22 

Perearp 

0*16 

0*16 

Endosperm 

t 0*32 

0*34 

Embryo 

0*48 

0*50 

Endosperm 

0*29 

0*33 

Embryo 

0*58 

0*59 

Opaque-2 Endo¬ 
sperm 

0*34 

0*36 

Opaque-2 Embryo 

0*50 

0*48 

Endosperm • 

:0*30 

0*29 

Embryo 

.“0*59 

0*61 


Correlation Coefficient — 0 * 987 * * 


The authors are grateful to the Project Director, 
Nuclear Research Laboratory, for providing 
facilities and interest in the study. 
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INSTITUTION OF CHEMISTS (INDIA) ASSOCIATESHIP EXAMINATION, 1977 


The twenty-seventh Associateship Examination of 
the Institution of Chemists (India) will be 
he’d in November, 1977. The last dale for 
Registration is 30th November, 1976. The Exam'na- 
tion is recognised by the Government of India as 


equivalent to M.Sc. in Chemistry, for purposes of 
recruitment of Chemists. Further enquiries may be 
made to the Honorary Secretary, Institution of 
Chemists (India), Chemical Department, Medical 
College, Calcutta-73. 
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SOME BIOCHEMICAL CHARACTERISTICS OF MODIFIED PHENOTYPE STRAINS OF 

OPAQUE-2 (ZEA MAYS L.) 

M. L. LODHA, H. O. GUPTA, P. C. RAM and JOGINDER SINGH 

Cummings Laboratory, Indian Agricultural Research Institute, New Delhi 110 012 


Abstract 

Studies with modified strains of opaque-2 maize with vitreous endosperm fractions 
showed that their endosperm generally contained more protein and less tryptophan compared to 
chalky-opaque endosperm types. Increase in kernel vitreosity (opaque—> 100% vitreous) was 
associated with an increase in the protein and a decrease in lysine and tryptophan in endosperm. 
The vitreous fraction of the endosperm contained more protein but less tryptophan than 
the opaque fraction. 


T^UTRITIONAL quality of protein in normal 
maize is relatively low since it is deficient in the 
essential amino acids lysine and tryptophan. The 
discovery by Mertz, Bates and Nelson^, that the 
maize mutant opaque-2 has nearly twice as much 
lysine and tryptophan as normal maize, opened up 
new vistas in improving cereal protein quality. 
Opaque-2 maize varieties have in recent years been 
developed and recommended for cultivation in 
several aountries-. Although the nutritional 
superiority of opaque-2 maize over ordinary maize 
has been well established in experiments with rats-"^, 
swine'^, young childern*’^ and adult humans^ ; yet 
it has shown limited acceptability among the farmers 
because of some agronomic and acceptability 
problems-. These problems are associated with 
soft endosperm and dull chalky appearence of 
opaque-2 maize kernels. Efforts were made to 

develop modified strains of opaque-2 maize^ with 
vitreous (normal) endosperm fraction. This paper 
reports some of the biochemical characteristics of 
such strains. 

Modified opaque-2 maize strains were developed 
from opaqL:e-2 composites Shakti, Rattan and 
Proteins as described by Singh et alA. After harvest, 
opaque and variou.9 categories of modified opaque-2 
kernels were separated on the basis of their 
vitreousness by screening them against light. For 
comparing opaque and vitreous fractions of modi¬ 
fied opaque-2 kernels (i normal-1 opaque), a 
sample of modified endosperms from each family 
was separated into opaque and vitreous fractions. 
Twenty randomly selected kernels of each type 
were taken and analysis was made on defatted 
endosperm samples. Protein was estimated by 
micro-Kjeldahl procedure^, tryptophan by colori¬ 
metric method^t* using papain enzyme for hydrolysis 
and lysine by Amino acid Analyser. 

Results presented \ti Table I showed that modi¬ 
fied opaqiie^2 kernels, in general, contained more 
protein in the endosperm than opaque kernels. 


For ear Nos. 181 and 464, however, there was 
small decline in protein. On the other hand, the 
per cent tryptophan in the endosperm protein in 
the modified kernels was generally lower than 
chalky-opaque kernels. However, ear Nos. 353, 
409, 464 and 508 were most desirable since there 
was little change in tryptophan content. These 
results suggested the possibility of selecting 
modified opaque-2 kernels having tryptophan in 
protein comparable to chalky-opaque kernel 
types. 


Tablh I 

Protein and tryptophan contents'^' of opacjue and modified 
phenotype opaque-1 kernels selected from different ears 


Far* 

% Protein 

% Tryptophan in 
protein 

Opaque 

Modified 

Opaque 

Modified 

12 

6-70 

9-24 

0-90 

0-83 

34 

6-45 

8-09 

1 22 

0-95 

181 

6-58 

6-47 

1-06 

0-88 

353 

9-01 

12-01 

0-71 

0-70 

-89 

6-70 

8-78 

1-25 

0-80 

399 

6-81 

7-16 

M3 

0-93 

405 

10-05 

12-47 

0-77 

0-51 

i09 

10-05 

11-09 

0-77 

0-76 

464 

9-93 

9-47 

0-8.'^ 

0-86 

508 

8-55 

8-78 

0-79 

0-75 

Mean 

8-08 

±0*48 

9-36 

±0-59 

0-94 

±0-06 

0-80 

4 0*04 


* Analysis is based on defatteg. ^ndpspeiin. 
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Studies with different categories of modified 
opaque-2 kernels showed that protein and amino 
acid composition of endosperm were affected by 
kernel vitreosity (Table II). With the increase in 

T able II 

P>’otein. lysine and tryptophan contents* of different 
categories of hard endosperm opaque-2 kernels selected 
from an opaqiie-2 composite 


Phenotype 

% 

Pro tern 

\ Lysine 
in protein 

% Trypto¬ 
phan in 
protein 

1. 100% opaque J 

9.44 

3-58 

0-96 

2 25% normal— 

75% opaque 

10'13 

3*33 

0-88 

3. 50% normal— 

50% opaque 

10-25 

3-13 

0-81 

4. 75% normal— 
25% opaque 

10-97 

2-30 

0-57 

5. More or less 
normal • 

12-06 

1-63 

0-43 


* Analysis is based on defatted endosperm. 


kernel vitreosity (opaquenearly normal), protein 
content increased from 9-4% to 12*6% but lysine 
and tryptophan (in protein) decreased, respectively, 
from 3*6% to T6% and from. 0-96% tO' 0-43%. 
Although from grain yield and acceptability point 
of view 100% vitreous kernel type would be more 
desirable, yet from quality and phenotypic marjker 
view point, this will not be suitable. Therefore, a 
compromise has to be made. Thus semi-normals 
(50% opaque—50% vitreous) seem tO' be more 
desirable since they combine high levels of protein 
and .tryptophan in hard endosperm background^. 

On comparing opaque and vitreous fractions of 
the endosperm of modified opaque-2 kernels, it was 
observed, for the families sampled, that the chalky- 
fraction had lower protein (per cent) but higher 
tryptophan (per cent of protein) than the vitreous 
fraction (Table III). However, the tryptophan 
values obtained for vitreous-fractions were lower but 
more reflective of values obtained for whole endo¬ 
sperms. These observations further supported the 
findings that with the increase in kernel vitreosity 
protein iricreased and tryptophan decreased. 


[ Current 
Science 

Table III 


Comparison of protein and tryptophan c ontents of opaque 
and vitreous portions of modified kernels 'normal— 
• 2 opaque) 


Family 

Component % Protein 
analysed 

% Trypto¬ 
phan in 
protein 

Shakti-181 

Opaque portion 

7-72 

0-93 


Vitreous portion 

9-22 

0-82 


Whole endosperm 

8-94 

0-37 

Sh3kti-201 

Opaque portion 

6-69 

1-24 


Vitreous portion 

10-22 

0-81 


Who-e endosperm: 

9-19 

1-02 

Shakti .375 

Opaque portion 

7-75 

1-17 


Vitreous portion 

14-63 

0-69 


Whole endosperm 

11-69 

0-73 

Shakti (SOI 

Op-’qu e port on 

7-76 

1-10 

H.S. 17 

Vitreous portion 

11-82 

0-Sl 


Whole endosperm 

11-04 

0-92 

Rattan-34 

Opaque portion 

0-25 

1-26 


Vitreous portion 

12-69 

0-65 

i-' 

Wbo’e endosperm 

10-75 

0-75 


1. Mertz, E. T., Bates, L. S. and Nelson, O. E., 

Science, 1964, . 145, 279. 

2. Singh, J. and Asnani, V. L., High-Quality 

Protein Maize, Dowden, Hutchinson and 
Rose, Inc., Penn, US'A, 1975, p. 85. 

3. Mertz, E. T., Proc. High Lysine Corn: Conf., 

Com Refineries Association, Inc., Washington, 
1966, p. 12. . 

4. Cromwell, G. L., Pickett, R. A, Cline, T. R. 

and Beeson, W. M., J. Anim. ScL 1969, 
28, 478. 

5. Bressani, R., Proc. High Lysine Corn Conf., 

Com Refineries Association, Inc., Washing¬ 
ton, 1966, p. 34. 

6. Singh, J. and Koshy, S., Indian J. Genet., 

1974, 34 A, 1182. 

7. Clark, H. E., Proc. High Lysine Corn Conf., 

Com Refineries Association, Inc., Washing¬ 
ton, 1966, p. 40. 

8. Singh, J., Lodha, M. L. and Gupta, H. O., 

Indian J. Genet., 1974, 34 A, 651. 

9. A.O.A.C., “Ofiicial Methods of Analysis 

of the Association of Official,” ‘ AQril. 
Chemists, 1965, p. 744. 

10. Hernandez, H. and Bates, L. S., CIMMYT. 

Res. Bull No. 13, ,1968. 

11. Singh, J., Lodha, M. L. and Gupta, H. O., 

Proc. VII Meeting Maize and Sorghum 
Section of EU CARPI A, Ziagreb—Stub i eke 
Toplice 3-6, Sept. 1973. 


Some Biochemical Characteristics of Modified Phenotype Strains 



287 


Vo\. 4^, Mo. 8 1 
April 2Q, 2976 \ 


NUTRITIVE VALUE OF NORMAL AND OPAQUE-2 MAIZE 

M. L. LODHA, K. N. SRIVASTAVA, H. O. GUPTA, B. O. EGGUM, S. L. MEHTA 

\ND JOGINDER SINGH 

Cummings Laboratory, Indian Agricultural Research Institute, New Delhi nO 012 


Abstract 

In an isonitrogenous feeding experiment with albino rats the biological value of a high 
lysine opaque-2 composite 'Shakti’ and three normal maize varieties, namely, composite 'Vijay’,. 
'Ganga-5’ and Basi was tested. The biological value of opaque-2 maize was 90% of milk protein 
casein while that of normal maize varieties was less than 70% of casein. Opaqae-2 maize 
also had significantly higher percentage of net protein utilization and utilizable nitrogtn 
compared to normal maize varieties. When opaque-2 maize was fed at inherent protein level 
with mineral and vitamin supplementation, the weight gain in rats was 54-4 g on opaque-2 
diet and 43’3 g on Balahar in a 28-day feeding trial. Feed efficiency ratios were respectively 
4’01 and 4-24 for opaque-2 maize diet and Balahar. 


Introduction 

rpiHE discovery opaque-2 gene resiv.ts in' marked 
increase in lysine and tryptophan contents!, has 
opened up new vistas in improving protein quality. 
Following the work on maize, mutants with high, 
lysine contents have also been identified in barley- 
and sorghum^. Most of the biochemical studies, 
conducted so far4-« have clearly established that 
opaque-2 maize endosperm protein contains 

15-27% zein as compared to 54-59-% in normal 
maize. Since zein is extremely deficient in 
lysine and tryptophan and rich in leucine, the net 
result is improved amino acid composition 

in opaque-2 maize. Besides tlhis, normal maize 
protein has higher leucine-isoleucine ratio which 
is responsible for the development of pellegra in 
populations subsisting mainly on maize'!'. In the 
present study evaluation of protein quality of one 
opaque-2 composite, one normal hybrid, one normal 
composite and one open pollinated local maize varietv 
has been done by nitrogen-balance study. 

Materials and Methods 

Thiec normal maize varieties, namely, Vijay, 
Ganga-5 (a hybrid) and Basi (a local) and an 
opaque-2 composite Shakti were tested. The baby 
foods ‘Amulspray’ (milk based), and 'Balamul’ 
(cereal and milk based), Balahar (atta, 85% and 
edible groundnut flour, 15% fortified with vitam'ns 
and minerals) and casein were used in this 
investigation. 

Crude protein content (N X 6*25) was deter¬ 
mined by micro-Kjeldahl method^, and lysine was 
estimated by amino acid analyser. 

. Nitrogen Balance. —The N-balance of each sample 
was determined in five Wistar male growing rats 
by the Mitchell and Carman method^!. Rats were 
arranged in groups of five with an average weight 


of 100 g. The total experimental period of nine 
days consisted of four days preliminary feeding 
followed by a five day balance period in which 
pooled faeces and pooled urine were analysed for 
nitrogen. Each rat received a constant amount of 
10 g dry matter and 150 ^ng nitrogen daily. Water 
was given ad libitum. All grain diets and casein 
supplemented with 1 % methionine were fed as 
isonitrogenous diets at 9-5% protein. Nitrogen 
content of each diet was adjusted using N-free 
diet mixture!The experimental diet contained 
4% mineral and 1% vitamin mixture! f’. Metabolic-N 
and endogenous-N were determined as described by 
Eggum!^!. 

Feed Efficiency Ratio (PER ).—^The FER (g of 
feed consumed per g of body weight gain) of 

Shakti, Amulspray, Balamul and Balahar at their 
inherent protein levels was also determined. Only 
opaque-2 diet was supplemented with 4% mineral 
and 1% vitamin mixture as other foods were already 
supplemented with minerals and vitamins. Wistar 
male growing rats having initial average weight of 

41-5 g were used. Rats were arranged in groups 

of five. Experimental diets were fed to each ‘ rat 
for 28 days. Rats were given diet and water 

ad libitum. Individual weight gains and feed con¬ 
sumption were measured after 7, 14, 21 and 

28 days. FER was calculated for each rat. 

Results and Discussion 

Results of analysis of maize samples are given 
in Table I. The local maize variety Basi had the 
highest protein with lowest lysine content, this led 
to very low chemical score. The protein content 
of opaque-2 maize was comparable with Vijay and 
Ganga-5 but it had substantially higher (about 44%) 
lysine content. The chemical score for Shakti was 
highest being 40-56% greater than the normal maize 
varieties. 
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T-\bie I 


Chemical score of normal and opaqiie-2 maize varieties 


Maize variety 

Protein 

(%) 

Lysine Chemical 
(g/16 g N) score* (%) 

Vijay 

1100 

2-70 

49*1 

Ganga-5 

11*81 

2*84 

51*6 

Basi 

13 19 

2*56 

46*5 

Shakti (opaque-2) 

11*69 

3-98 

72'4 


* Based on lysine as tne first limiting amino acid and 
5* 5 glysine/16 g N in 1973 reference amino ac.d pattern. 


that opaque-2 maize had a PER value to be 62 
110 % superior to that of ordinary maize. 

Feed Efficiency Ratio .—Since the experimental 
data at hand clearly indicated nutritional superiority 
of opaque-2 maize the FER of opaque-2 
maize was compared with two of the 
popularly used baby foods, Amulspray and Balamul 
and a pre-school children supplementary food 
Balahar. These materials were fed to rats at their 
inherent protein levels with a view to determining 
the suitability of opaqQe-2 maize as a supplementary 
food for infants and pre-school children. Protein 
contents of the diets, the total weight gain by rats 
and FER valitles are presented in Table III. Opaque-2 
ma’ze used in the study contained 11*8% protein. 


Table II 


Mean true digestibility, biological value and other properties of proteins of maize varieties 


Protein value expressed as a, 
percentage 

Casein 

- 

Maize varieties 


Vijay.- 

Ganga-5 

Basi 

Shakti 

True digestibility 

100*2dzO-5 

92*1 ±0-6 

92-8±0 9 

P‘7±0'9 

95-2±0-7 

Biological value 

84-l±4-4 

56-4±2*9' 

59-9±0*8 

56 0±0*9 

76*04:1'3 

Net protein utilization 

84*2 

52*2 

55*6 

52-6 

72-3 

Utilizable nitrogen 

1T42 

0-92 

105 

Ml 

1-35 

N in % of dry matter 

13-57 

1-76 

1-89 

2-11 

1-87 


Nitrogen Balance .—^The results of N-balance study 
are presented in Table II. The casein supplemented 
with 1% methionine was used as a check. It is 
evident that the true digestibility (TD) of all the 
maize varieties under test was more than 90%. The 
biological value (BV) of the normal maize varieties 
ranged from 56-60%. The BV of opaque-2 maize 
was about 35% higher when compared to Basi and 
Vijay and 27% better than Ganga-5. The net 
protein utilization (NPU), a derived factor 
(TD X BV/lOO) which indicates actual retention 
by body, was substantially higher for Shakti opaque-2. 
However, the BV and NPU of opaque-2 maize 
were found to be 90% and 86% respectively of 
casein. The utilizable nitrogen (UN = NPU x 
nitrogen %/100), was found to be the highest for 
opaque-2 maize. 

Among normal maize varieties, Basi had higher UN 
value (1*11) compared to Ganga-5 (1-05) and Vijay 
(1-92). Bressaniii in his studies in Guatemala with 
2-6 year old children found the protein efficiency 
of opaque-2 maize to be 90% of that of skim milk. 
Sipiilarly Merts^^ in his tests with rats pbsefye4 


Table III 

Mean feed efficiency ratio {FER) of opauue-2 maiz? 
diet, Amulspray Balamul and Ba ahar in a 2^ day rat 
feeding experiment 


Protein in % 
Diet source of dry matter 
(diet) 

Average 
weight 
gain (g) 

FFR 

53hakti* 

^opaque-2) 

11*18 

54-4±4-8 

401 ±0-21 

Amulspray 

24*08 

88.5±7-7 

2-l4±O-05 

Balamul 

23*46 

96.2±8-3 

2-38±0-17 

Balahar 

25*69 

43-3±4-6 

4.24±0T6 


* Opaque-2 maize was fortified with 1% vitamin and 
4% mineral mixture. 


It is seen that the FER value for opaque-2 maize 
diet is of the same order as Balahar. This ind cates 
that opaque-2 maize, after supplementation with 
miiierals and vitamins, ?ould be a suitable material 
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for pre-school children. The PER values for 
Balamiil and Amulspray were found to be 60% 
lower than for opaque-2 diet. The total weight 
gain with Balamul and Amulspray was much higher 
compared to Balahar and opaque-2 maize diet. Such 
results are not entirely unexpected since the total 
protein content of Amulspray as well as of Balamul 
is considerably much higher than in opaque-2 maize. 
Moreover, the protein of the baby food is of animal 
origin. In terms of economic and the possibility of 
rap’d production of opaque-2 maize, the latter hold 
considerable promise. 
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PROBLEMS ON HOST SPECIFICITY IN INSECTS 

T. N. ANANTHAKRISHNAN 
Entomology Research Unit,-^J^yol^a, College, M(^^^s^ 600 034 


A THREE-DAY symposium was convened ' 6}^ 
Dr. T. N. Ananthakrishnan, Director, Entomology 
Research Unit, Loyola College, Madras, from 
24th-26th, January 1976, wherein participants froin 
varied disciplines such as Agricultural Entomology, 
Botany, Zoology, Medical apd Veterinary parasito¬ 
logy presented papers. 

In introducing the subject. Dr. T. . N. Anantha- 
kxishnan stressed the need for an understapding not 
qinly of the host range spectrum of pest species, but 
dilso their fecundity, comparative growth rate and 
population dynamics on the varied hosts in order 
tp correctly assess their role as pests. Among several 
instances he cited from his own work on thrips,^'he 
lipentioned about Haplothrips ganglbaueri known in 
ilcent years to seriously infest paddy inflorescence 
ifi many areas and how a direct correlation existed 
fetween the infestation of this species in the weed 
Echinochloa crusgaUi and Oryzn sativa. 

In his key note address on Tnsecf' nutrition and 
host plant selectios,’ Dr. N. C. Pant. Head of the 
Division of Entomology, I.A.R.I., New Delhi, empha¬ 
sised the need for basic research and exhorted 

Curr. Sci.—3 


Vesearch workers to investigate aspects of nutritioil 
of the insects of crop plants in depth, to elucidate 
the factors in The host plants that influence thein 
choice of the pests. , •' =[. 

In the three days sessions, about 32 . papers were! 

’ presented and three special lectures delivered. Tha 
technical papers covered a wide range of insec| 
and acarine pests and parasites of importance irJ 
agriculture, medical, veterinary Entornology and! 
included a discussion of the stimuli in the hostj 
plants or animals available to the Insects'for host! 
selection and the response in tljeni to exercise the! 
specific choice. The groups so dealt with were thej 
aphids, aleyrodids, tingids, membracids, pyrrhocorids, 
thrips, acridids, midges, anthomyids and mites ofl 
cotton, sorghum, millets, rice and other economicl 
plants ; and mosquitoes, fleas, cimicids, mallo-f 
phagans, ticks and mites ectoparasitic on man,i 
birds and other animals. While the contributions! 
discussed host preferences such as monophagy^i 
oligophagy and polyphagy in terms of morpho-; 
logical, physical, chemical and biochemical factors! 
in the plants or animals as determinants of such! 
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differential behaviour, stress was repeatedly laid on 
the need for a sound taxonomic basis in host 
specificity analysis and delineation. In a few papers 
which dealt with insect vectors of pathogens such 
as viruses and parasitic helminths, the vectorial 
specificity and potentials were examined in detail 
and attributed to physiological criteria within the 
insects and to ecological conditions bringing the 
vector and host together. Diverse aspects of host 
specificity relating to such cecidozoa as thrips, 
aphids, coccids and midges in relation to gall pro¬ 
duction, as well as attempts at a biochemical inter¬ 
pretation of gall formation were also discussed. 

Among the highlights of the symposium may be 
mentioned the three special lectures on ‘Biological 
control of pests’ by Dr. T. Sankaran, ‘Factors 
influencing vector status and potential in the 
transmission of Bancroftian Filariasis by Prof. M. 
Anantaraman and on 'Some genetic aspects of 
insect specificity’ by Prof. M. Dharmarajan. The 
advantages of utilising biological agents against 
injurious pests over other known methods were 
discussed through numerous instances of success, 


both in the past and in the present. Current know¬ 
ledge on the existence of three forms of Culex 
pipiens complex and their relation to periodic and 
subperiodic, and urban and rural strains of Wiiche- 
reria bancrofti in different parts of the world and 
how the influence of filarial strains on the infec¬ 
tiousness and infectivily of mosquito vectors could 
be studied, were discussed. In the third or vale¬ 
dictory lecture it was elucidated, that host specifi¬ 
city like insecticide resistance, is a pre-adaptive 
genetic trait and that an understanding of the 
mechanisms involved in it could generate control 
or eradication procedures or techniques. Drawing 
upon several examples from human genetics, such 
as polymorphism and specificity to parasitic 
infections, it was explained that gene mutations 
leading to changes in the protein molecules in the 
host, could confer an immunity to a particular 
parasite or invader. 

The help received from the University Grants 
Commission and from the Principal, Loyala 
College, in the conduct of the symposium isi 
gratefully acknowledged. 
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A POraNl TfiCHMQUi: OF MUTAGENESIS 
Ionising radiatioa such as electrons and protons 
(from inieraclions of X-rays, 7 -rays and neutrons) 
and certain chemicals are used extensively as 
mutagenic agents. We report here the results of 
an exploratory experiment in which high energy 
heavy ions were used asi mutagens. 

Thirty six eggs (thickness^ ^ 15 microns) of a 
free living nematode Caenorhabditis elegans 
(Bristol Strain) were exposed to radiation from> 
Califomium-252 for five minutes. During this time, 
about 10 fission fragments, 300 alpha particles and 
a comparable flux of X-rays, 7 -rays and neutrons 
passed through each egg. The energy deposited in 
each egg is about 100 MeV per fission fragment, 
5 MeV per alpha particle and'negligible in case of 
X-rays, 7 -rays and neutrons. Fission fragments are 
expected to cause particularly severe damage along 
and around their path. 

Table I 

Phenotypes of the progenies of individual worms 
hatched from eggs irradiated by Californium-252 
radiation 



Nos. 3, 5, 7, 12 and 15 sterile; No. 13 killed. 


17 larvae hatched out of the 36 irradiated eggs. 
These were allowed to grow on individual plates, 


and observed for the appearance of mutants in their 
progeny. Five of the worms turned out to be 
sterile, all the remaining lines yielded mutant progeny 
as shown in Table I. The worm in plate No. 13 
was killed d(uring transfer. The larger number 
of the mutants picked are fluorescent mutantsi ; 
others include most of the. known mutant types, i.e., 
dumpy, long, uncoordinated, plistered, etc.-. Two 
of the lines gave mutants with multiple defects. 
NO'. 1 is dumpy, fluorescent and uncoordinated and 
No. 6 is uncoordinated fluorescent. The mutants have 
bred true in subsequent generations. 

Further experiments on the mutagenic action of 
Californium-252 are in progress. We are grateful 
to Prof. O. Siddiqi, Dr. P. Babu, Mr. Satpal Singh, 
and Mr. N. K. Singh, for useful discussions. 

Tata Institute ’ of Fundamental Rama. 

Research, S. S. Siddiqui. 

. Bombay 400 005, XpnY 1, 1976. 

1. Babu, P., “Biochemical Genetics of Caenor¬ 

habditis elegans," Mol. Gen. Genet., 1974, 

135, 39. 

2 . Brenner, S., ‘The Genetics of Caenorhabditis 

elegans," Genetics, 1974, 77, 71. 


TEMPERATURE VARIATION OF ULTRASONIC 
absorption in some ring COMPOUNDS 

While carrying out studies on the effects of relaxa¬ 
tion on ultrasonic absorption, measurements have 
been made on the temperature variation of ultra¬ 
sonic absorption in some ring compounds. The 
variation of absorption with temperature in the 
liquids Piperidine, a-Pipecoline and Cyclo-Octane 
are presented here. 

Measurements of the co>efliciient of absorpition 
were made at a frequency of 15 MHz and in the 
temperature range of 10-90° C, by using the con¬ 
ventional Pulse-Technique^’-. The liquids used 
were of BDH make and of AnalaR quality. The 
sending and receiving transducers were thickness 
resonant at ^ 5 MHz, and were mounted on two' 
fused quartz rods (which acted as delay lines as 
well as temperature isolators), separated by variable 
acoustic path in the liquid. The accuracy was 
tested from time to time by measuring those liquids) 
whose absorption is known^. An absolute 
uncertainty of ± 5 p.c. is estimated for the 
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measurement of absorption, ± 0-5 p.c. for 
frequency and ± O-PC for temperature. 

The absorption variation with temperature is 
shown in Fig. 1. In the case of the liquids 
Piperidine and a-Pipecoline, the absorption is 
almost constant in the range 10°-50° C and starts 
rising in the range 50®-90® C, the temperature 



Fig. 1. Temperature variation of ultrasonic 
absorption in piperidine, a-pipecoline and cyclo¬ 
octane at a frequency of 15 MHz. 

coefficient of increase being more in the case of 
a-pipecoline. In the case of cyclo-octane, the 
absorption decreases continuously in the range 
I0°-50° C and rema’ns more or less constant after¬ 
wards. The anomalous variation of absorption in 
these liquids may be due to the possible relaxation 
that occurs in these ring compounds due to the 
disturbance of the equilibrium between structural 
isomeric forms having different energies which 
they may assume due to the flexibility of the 
ring. 

Thanks are due to Dr. M. G. S, Rao and: 
Prof. B. R. Rao, for encouragement during the 
course of this work. 

Physics Department, Vijay Kumar Kaul. 

Andhra University, 

Visakhapatnam-3, August 18, 1975. 
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the m,or 

COPOLYMERIZATION OF ACRYLIC AND 
METHACRYLJC ACIDS WITH N-VlNYL 
PYRROLIDONE IN AQUEOUS SOLUTION 

Acrylic acid (AA) and methacrylic acid (MA) 
polymerize in aqueous solutions, with a strong 
dependence of polymerization rate on the degree 
cf ionization and hence on the pH of the medium^’-. 
This is due to the propagation rate constant {k^) 
being sensitive to electrostatic interactions between 
the reaction species during ionization of the 
monomer and the growing polymer, the termination 
constant (/c^) being unaffected^ r. This dependence 
on pH will be reflected in the monomer reactivity 
rat os if these monomers are copolymerized with a 
nonionic water soluble monomer like N-vinyl 
pyrrol idone (NVP). The (of A A or MA) and 
7*0 (NVP) values were determined by copolymeriza- 
tion in aqueous solution at 30° C in the pH range 
2-10 with a view to confirm the above facts and 
to clarify the conflicting data of 7'-j and /'o reported 
in the literature in different organic solvents. 
Experimental 

The copolymers obtained at differest monomer 
. feeds (nearly 1 M aqueous solution) after polymeriza¬ 
tion by KwS 20 _,,-Na^S 0 .^ initiator system at each pH 
to high conversion (5-70%) were isolated quanti- 
tat'vely by concentration of the syrup at room 
temperature in the presence of excess of hydro- 
quinone and reprecipitation several times by 
acetone and drying. The copolymers were 
analyzed for nitrogen by Kjeldahl’s semimicro 
n’trogen estimation procedure*^ and the results were 
treated by the Mayo-Lewis integrated copolymer 
equation*^ with a modified computer procedure^". 

Results and Discussion 

The reactivity ratios (/•;,) for A A and MA are 
shown as a function of pH in Fig. 1. The /-^ for 



Fig. 1 
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A A (curve a) shows a minimum of 1:3 at 
pH = 5 at which 86 % of the acids is ionized 
{pKa foT AA z= 4*2) and then varies between 
6*6 and 8 in the pH region 7-9. Addition of 1 M 
NaCl at pH 6*5 drops i\ to 5*8 (curve d), 
closer to the value of predominantly unionized 
acid at pH =: 4. Although the values at the 
alkaline pH are expected to be much lower than 
the value at pH =; 4 because of repulsive interac¬ 
tions, they show higher values, which may be 
partly understood in terms of the homopolymeriza¬ 
tion rate of acrylic acid in the alkaline medium- 
which is almost comparable to that in the acidi 
medium. The higher values may also be due to 
the fact that acrylic acid binds 50-65% of the 
sodium ions<> in the pH range 6 *5-7*5. 

The values of MA show two minima (curve b), 
one at r-j = 2*9 (pH = 4) and }\ =0*92 (pH = 8 ) 
which are obvious from the pKa values^ of the 
monomer {pKa = 4*32) and the polymer 
{pKa = 7*0), the electrostatic. repulsion between 
the reacting species being higher at pH > pKa value 
of the species. The increases at higher pH. 
Addition of a strong electrolyte, 1 M NaCl, reduces 
the charge interactions, bringing }\ ^ 4—5 (curve c) 
independent of the pH. This behaviour is also 
similar to the trend of homopolymerization rate of 
methacrylic acid"*’-. 

Homopolymerization in both systems, is precluded 
in spite of values being high, because, as is 
well known in any copolymerization, the reaction is 
stopped before both the monomers are fully con¬ 
sumed. One has long sequences of the monomer 
whose > 1 . 

The high value of }\ for MA at low pH is 
obvious because the reacting species are unionized. 

The values obtained for NVP, for both the 
systems are nearly equal to zero, similar to the 
values reported in organic solvents^ although the 
for AA in water are considerably higher than 
those obtained in organic solvents'^. 

Division of Polymer Chemistry, S. Ponratnam. 
National Chemical Laboratory, S. L. Kapur. 
Poona 8 , India, 

August 25, 1975. 
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CHEMICAL EXAMINATION OF TIMBERS OF 
MELIA SPECIES 

The family of Melia is considered to be very important 
in the indigenous system of medicine^. The heart- 
wood of the less common Melia species namely Aglaia 
andamanica, Amoora wallachi and Carapa obovata 
has been chosen for chemical investigation. All the 
three species have been obtained from Andaman Islands. 

The heartwood of Aglaia andamanica was extracted 
successively with hexane, benzene, diethyl ether, ethyl 
acetate, acetone and ethanol. The hexane extract 
gave positive Liebermann-Burchard test for sterol 
and showed two spots on TLC plate (silica gel, benzene: 
ethyl acetate 4:i). The residue from the hexane extract 
was fractionally crystallised from methanol to give 
two crystalline solids. The less soluble compound 
was obtained as shining needles, m.p. 138^ (a)^^^®: 
-35° in CHClv Its acetate (NaOAc/Ac 20 ), m.p. 
134°; (a),,2-°: -38*5° in CHCI 3 . Its identity as 

jS-sitosterol was established by comparison with 
authentic sample. 

The more soluble fraction crystallised from ethanol 
as rhombic crystals, m.p. 217-218°; (a),,^® ° : -43° 
in CHCig; (Found C 69*48, H 7*20 C 28 H 34 O 7 requires 
C 69-7, H 7-05%); 235 (4-12) and 335 (1-8); 

,.Nuj=i 3500, 1740, 1668, 1500 and 875 cm-^ NMR 
in CDG 3 (S values) 1-07 ( 6 H), d -lb (3H), 1*22 (3H), 
i*25 (3H) (methyl groups), 2*10 (s, Ac), 7*45 (d, IH), 
6*40 (t, IH) (a, p protons of furan/ing), other protons 
at 3*53 ( 8 ), 4*58 (m), 5*63 (s), 5*86 (d) and 7*15 (d). 
With 2: 4 -dinitrophenyl hydrazine reagent, the com¬ 
pound formed, a derivative which crystallised from 
methanol as red needles melting at 254-255° (Found 
c 61*35, H 5 55, N 8-i CaaHagOioN^ requires C 61*6, 
H 5*80 and N 8*4%). The compound agreed in des¬ 
cription in all respects with gedunin^’^. When admixed 
with an authentic sample of gedunin, its mixed melting 
point* remained undepressed. 

The benzene, diethyl, ether, ethyl acetate, acetone 
and ethanol extracts when examined individually on 
TLC plate using, different solvent systems (benzene: 
hexane 1:1 benzene, benzene: diethyl ether 1 : 1 , 
benzene: ethyl acetate 4:1, chloroform: methanol 95: 
5 and 9 : i) did not show any spots but appeared as 
continuous streaks. The individual extracts were 
separated into sodium bicarbonate ( 2 %) soluble, sodium 
carbonate ( 2 %) soluble and sodium hydroxide ( 2 %) 
soluble fractions. This fractionation also did not 
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heip to induce the material to crystallise although the 
ethyl acetate, acetone and ethanol extracts gave tests 
for phenolic compounds with ferric chloride. 

The hexane extract of Amoora wallachi answered 
Liebermann-Burchard test for the presence of sitosterol. 
The residue from the hexane extract crystallised from 
methanol as needles, m.p. 138°. ^35° 

(CHCCI 3 ). The benzene, ether, ethyl acetate, acetone 
and ethanol extracts behaved in a similar way as in 
the case of the wood of Aglaia andamanica. 

The heart wood of Carapa obovata was extracted 
and examined in a similar way. Its hexane extract 
gave j3-sitosterol and gedunin. 

Our thanks are due to Prof. T. G. Halsall, Dyson 
Perrins Laboratories, Oxford, . U.K., for the identi¬ 
fication of gedunin. Two of us (K.S. and J.M.R.) 
are thankful to C.S.I.R. for research fellowships. 

Department of Chemistry, K. Subrahmanyam. 
Andhra University J. Madhusudhana Rao. 

Postgraduate Centre, K. V. Jagannadha Rao. 
Guntur 522005, June 24, 1974. 

* M.M.P. determination was kindly carried out 
by Prof. T, G. Halsall. 
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2-HYDROXY-5-METHYLACETOPHENONE 
SEMICARBAZO^E AND THIOSEMICARBAZGNE 
AS METAL INDICATORS FOR THE 
COMPLEXOMETRIC TITRATION OF IRON (111) 
WITH EDTA 

Though Variamine Blue B is the recommended 
indicator for the volumetric titration of iron (HI) 
with EDTA at pH 2—V, it has the disadvantage 
that (/) even mild oxidizing agents like nitrite 
interfere, and {ii) a part of iron should be in 
bivalent state and this does not react with EDTA. 
The present note describes the use of 2-hydroxy- 
acetophenone semicarbazone and thiosemicarbazone 
as metal indicators for the complexometric titration 
of iron (III) with EDTA. The optimum conditions 
worked out are the following : 

Adjust the pH of iron (III) solution to 2 with 
ammonia; and 10 ml of 1 M hydrochloric acid- 
sodium acetate buffer of pH 2, and 5 to 10 drops 
of 0*5<% w/v ethanolic solution of the indicator 
(/) 2-hydroxy“5-methylacetophenone semicarbazone, 
or (ii) 2-hydroxy-5-methylacetophenone thiosemi¬ 
carbazone. Dilute to 100 ml with distilled water 
and titrate against the standard solution of 0-005 tO' 


0-050 M EDTA till a sharp colour change from 
green to colourless in the case of (f) and from 
bluish green to colourless in the case of 
(u) is observed. 

With higher amounts of iron (III), the end 
point is indicated by the disappearance of the last 
traces of greenish colour leaving behind a clear 
yellow solution. 

The relative standard deviation for the titration 
has been found to be 0-3-0-5% for 1-70 mg 
iron (III). 

With 100 mg and above of iron (III), the 
standard deviation was found to be nearly 1 %. 

Interferences 

The following ions do not cause any 
interference even when present in quantities upto 
100 times (w/w) that of iron (III) : bromide, 
sulphate, chloride, tartrate, citrate, urea, calcium, 
magnesium, barium, strontium, berylliu^m, zinc, 
cadmium, mercury (II), manganese-(II), uranyl (VI) 
and nitrite. ' : ; 

The following ions can be tolerated in amounts 
given in. parentheses! together with masking agents 
if any : 4-90 iron (III) (4-9 mg) : aluminum (HI) 
(200 mg. tartrate), antimony (HI) (50 mg, 
tartrate), bismuth (HI) (50 mg, tartrate or 
urea with end point as the disappearance 
of green colour), chromium (III) (20 mg with end 
point as the disappearence of green colour), 
cobalt (II) (30 mg, tartrate), fluoride (50 mg), 
molybdate (VI) (100 mg, tartrate or citrate), 
oxalate (20 mg with end point as the disappearance 
of green colour), phosphate (200 mg), thiosulphate 
(200 mg), titanium (IV) (20 mg, tartrate) and 
zirconium (IV) (100 mg, tartrate). 

The following ions interfere seriously : cyanide, 
SLilphocyanide, copper (II), nickel (II) and 
vanadium (IV, V). 

Hans Raj College, Gurcharan Singh Manku. 
Delhi 110 007, India, 

September 26, 1975. 


1. Vogel, A. I., A Text Book of Quantitative 
Inorganic Analysis, Longmans-Green, 
London, 1962, (3rd. Edn.), p. 444. 


FLAVANOIDS OF ACACIA SUMA HEARTWOOD 
QUERCETIN AND HYPERIN 3', 7-DIMETHYL 
ETHER 

The flue shavings of the heartwood of Acacia suma 
were extracted with boiling ethanol. The con¬ 
centrated ethanolic extract was fractionated into 
ether and ethyl acetate soluble fractions. The ether 
extract gave a good yield of a flavanoid compound 
which was characterised as quercetin by comparison 
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with, authentic sample. The concentrated ethyl 
acetate extract was subjected to fractional' precipita¬ 
tion with petroleum ether and after removal of the 
resinuous impurities, a chromatographically homo¬ 
geneous flavanoid glycoside, could be isolated. 

Hyperin 3', 7-dimethyl ether 

It was isolated as a pale yellow solid, m.p. 
190-192°. It gave positive Molisch test suggesting 
the presence of a carbohydrate moiety in the mole¬ 
cule. It neither reduced Fehling solution nor gave 
any positive colour with aniline hydrogen phthalate, 
which showed that the reducing group of the sugar 
is involved in the glycosidic linkage. Acid, 
hydrolysis of the glycoside gave a water insoluble 
aglycone and a reducing sugar which was identified 
as D (+) galactose by mixed paper chromatography, 
Rf value of its benzyl amine derivative and mixed 
m.p. of its osazone. 

The pale brown aglycone ; m.p. 214°, 

was found to be fiavanoid in nature by its charac¬ 
teristic colour reactions and positive colour reaction 
with zirconium oxychloride in presence of citric 
acid. The aglycone was analysed for two methoxyl 
groups (Zeisel’s method) as supported by the IR 
peak at 2850 cm"i. With acetic anhydride and* 
pyridine the aglycone formed a triacetate thereby 
the presence of three hydroxyl groupsi was indicated. 
The relative positions of the methoxyl and hydroxyl 
groups was determined by the colour reactions, 
spectral shifts^ and degradative studies. The tetra- 
methyl ether of the glycoside on oxidation with 
neutral potassium permanganate gave veratric acid 
as one of the oxidation products, which suggested 
that the side phenyl is a 3 : 4 substituted nucleus. 
The absence of a free phloroglucinol unit in the 
aglycone was indicated by the absence, of a positive 
colour reaction with vanillin-hydrochloric acid 
reagent. However, its positive test with ethanolic 
boric acid in the presence of citric acid showed the 
presence of a free hydroxyl group at 5 position. 
No bathochromic shift on addition of sodium- 
acetate indicated that probably 7 hydroxyl group is 
substituted. Therefore, one of the methoxyl groups 
eventually was located at position 7. A batho¬ 
chromic shift was observed on addition of ethanolic 
aluminium chloride which showed the presence of 
free hydroxyls at position 3 and 5. On addition 
of sodium ethylate (0-002 M) long wavelength band! 
at 374 nm disappeared which indicated the presence^ 
of free hydroxyls at 3 and A\ Therefore, 5, 3, and 
4 ' positions carry free hydroxyls and conclusively 
one of the two methoxyl groups must be present 
in position 3' of the side phenyl. 

The position of glycosidic linkage was ascertained 
by comparing the colour reactions of the aglycone 


with those of the glycoside. The glycoside failed 
to give reaction with zirconium oxychloride in 
presence of citric acid^ whereas aglycone responded 
to it, indicating thereby that 3 -hydroxyl of the 
aglycone is involved in glycosidic linkage. 

The glycoside could be hydrolysed to give free 
sugar and aglycone with emulsin isolated from 
almonds. Hence it is concluded that the substance is 
^ jd-glycoside. The ring structure of the galactose 
moiety was found to be pyranose, as the glycoside 
methyl ether with all the free phenolic hydroxyls 
methylated on periodate oxidation consumed two 
molecules of periodate with liberation of one mole¬ 
cule of formic acid. 

Thus, it has been found to be 5, 4'-dihydroxy-7, 3'- 
dimethoxy flavone 3-0-y5-D-galactopyranoside or 
3', 7-dimethyl flavone ether of hyperin. 

One of the authors (HSS) expresses his thanks 
to C.S.I.R. India. New Delhi, for the award of a 
Junior Research Assistantship. 

Department of Chemistry, H. S. Saharlv. 

University of Allahabad, R. D. Tiwari. 

Allahabad 211 002 , 

September 29, 1975. 
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SOME METAL BTSTHIOSALICYLATO 
MERCURATES 

The preparation and studies on mercuric thiosali- 
cylate has already been described^. In the present 
communication, preparation and analysis of cerium, 
chromium and thallium bisthiosalicylato mercurates 
are reported. The preparation- and other studies^ 
on disodium bisthiosalicylato mercfuratle have 
also been discussed. 

Chromium Solution was prepared from CrCl^- 
6 HoO which was a 'Baker Analyzed’ reagent. 
Thiosalicylic acid was from. Evans Chemetics (U.S.A.). 
All other chemicals and reagents were of B.D.H. 
(India) Analar quality. Cerium and chromiumi 
bisthiosalicylato mercurates were obtained on 
mixing the equivalent quantities of 0*01 M solu¬ 
tions of disodium bisthiosalicylato mercurate and! 
the metal ions. Thallium mercurate precipitated 
only, after adding tenfold excess of the thallium! 
solution. Cerium gave a buff coloured precipitate 
and a light-grey chromipm mercurate was pbtainec|» 
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measurement of absorption, ± 0-5 p.c. for 
frequency and ±: 0-1° C for temperature. 

The absorption variation with temperature is 
shown in Fig. 1. In the case of the liquids 
Piperidine and a-Pipecoline, the absorption is 
almost constant in the range 10°-50° C and starts 
rising in the range 50°-90® C, the temperature 



Fig. 1. Temperature variation of ultrasonic 
absorption in piperidine, a-pipecoline and cyclo¬ 
octane at a frequency of 15 MHz. 

cc.iTicient of increase being more in the case of 
a-pipeccline. In the case of cyclo-octane, the 
absorption decreases continuously in the range 
I0“-50°C and rema’ns more or less constant after¬ 
wards. The anomalous variation of absorption in 
these liquids may be due to the possible relaxation 
that occurs in these ring compounds due to the 
disturbance of the equilibrium between structural 
isomeric forms having different energies which 
they may assume due to the flexibility of the 
ring. 

Thanks are due to Dr. M. G. S. Rao and: 
Prof. B. R. Rao, for encouragement during the 
course of this work. 

Ph 3 ’sics Department, Vijay Kumar Kaul. 

Andhra University, 

Visakhapatnam-3, August 18, 1975. 
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COPOLYMERIZATION OF ACRYLIC AND 
METHACRYLJC ACIDS WITH N-VINYL 

PYRROLIDONE IN AQUEOUS SOLUTION 

Acrylic acid (AA) and methacrylic acid (MA) 
polymerize in aqueous solutions, with a strong 
dependence of polymerization rate on the degree 
cf ionization and hence on the pH of the medium^’-. 
This is due to the propagation rate constant (k^) 
being sensitive to electrostatic interactions between 
the reaction species during ionization of the 
monomer and the growing polymer, the termination 
constant (/c^) being unaffected^ -.. This dependence 
on pH will be reflected in the monomer reactivity 
raLos if these monomers are copolymerized with a 
nonionic water soluble monomer like N-vinyl 
pyrrolidone (NVP). The i\ (of AA or MA) and 
r., (NVP) values were determined by copolymeriza¬ 
tion in aqueous solution at 30° C in the pH range 
2-10 with a view to confirm the above facts and 
to clarify the conflicting data of r-j and iw reported 
in the literature in different organic solvents. 

Experimental 

The copolymers obtained at differest monomer 
feeds (nearly 1 M aqueous solution) after polymeriza¬ 
tion by K^SoOj.-NaoS 0..5 initiator system at each pH 
to high conversion (5-70%) were isolated quanti¬ 
tatively by concentration of the syrup at room 
temperature in the presence of excess of hydro- 
quinone and reprecipitation several times by 
acetone and drying. The copolymers were 
analyzed for nitrogen by Kjeldahl’s semimicro 
n trogen estimation procedure-^ and the results were 
treated by the Mayo-Lewis integrated copolymer 
equation-^ with a modified computer procedure*'*. 

Results and Discussion 

The. reactivity ratios (/-j) for AA and MA are 
shown as a function of pH in Fig. 1. The for 
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ThalliLim gave a dirty \vhite precipitate. The 
reaction mixtures were digested on a water bath 
and kept overnight. The precipitates were filtered, 
washed with water and dried in oven at 100“ C 
for two hours. The dried mercurates were analysed 
for mercury and the sulphur contents. The experi¬ 
mental values of sulphur and mercury corres¬ 
ponded well with the theoretical values. 

The mercurates were characterised on the basis 
of their Nujol mull infrared spectra, recorded in 
4600-700 cm""* region on a Specord-71, Spectro¬ 
photometer. Bands corresponding to —SH fre¬ 
quencies, observed in the case of thiosalicylic acid, 
disappear completely in the spectra of the mercurates. 
But the bands' corresponding to C == O stretching 
vibrations shift to lower frequency and are observed 
to split. C — S stretching vibrational bands alsO' 
shift to a lower frequency. The disappearance 
of —SH frequency band and the lowering of C — S 
stretching frequency indicate the coordination 
through sulphur atom. The coordination through 
carbo.xyl oxygen and carboxylic group is indicated 
by lowering of C = O stretching frequencies. The 
splitting of the bands may be due to coupling of 
some vibrations. 

I am grateful to Prof: C. N. I^achru, for. 
encouragement and facilities. Thanks are also 
due to CSIR, New Delhi, for financial assistance. 
Chemistry Department, Maharaj K. Koul. 

The University of Kashmir, 

Srinagar 190 006, 

September 26, 1975. 
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NOTE ON THE DISCOVERY OF CONOPHYTON 
AND THE RECORD OF ONCOUTES FROM 
PHE KUMAON HrMAL.4YA 

The present note records the discovery of the 
stromatolite Conophyton from the Kumaon 
Himalaya as a whole, and oncolites frorn the Calc 
Zone of Tejam. The typical cone-in-cone type of 
algal structure. (Plate Figs. 1 to 4), as recorded 
here, belongs to the form Conophyton cylindricus 
Maslov, so typical of the Lower Riphean. 
Oncolites have so far been mainly reported from 
Siberia and Japan only. Report of oncolites from, 
the Precambrian terrains of India is very scarce to 
almost lacking. 

The above-mentioned forms have been recorded 
from the thick calc-argillaceous Kapkot forination)’ 


(Misra and Bhattacharya, 1972) of the Calc Zone 
of Tejam, around Kapkot village (29“ 56' 19" : 
79° 54' 9") in the northern Almora District. The 
host rocks in which the forms occurs, are grey 
dolomitic limestones. 

Conophyton cylindricus occurs as conical to 
sub-cylindrical forms, disposed vertically. They 
taper towards the top and are typically constricted 
near the base (Plate Figs. 1, 3). The transverse 
section is circular to elliptical and the cross-section 
shows dark and light coloured laminae arranged 
in nested cones (Plate Figs. 2, 4). They contain! 
a prominent central or axial cone surrounded by 
concentric, but thinner, conical laminae. Two 
varieties have been distinguished. 



Plate Figs. 1~6. 


Variety 1 : 

Length is about 14 cm. ; diameter at the base is 
about 12*5 cm. ; axial zone is about 5*5 cm. wide 
at the base. Apical angle of the cones is 25° to 
30°. 

Variety 2 : 

Length is about 7 cm. ; diameter at the base is 
about 6 cm. The axial zone is about 2 * 8 cm. wide 
at the base. Apical angle of the cones is about 
35°, 

The major differences between var. 1 and var. 2 
are that the var. 2 is (/) smaller in size and' 
(//) darker in colour, than var. 1. 
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The oncolites typically occur as discrete spheroids 
(Plate Figs. 5, 6). The constituting units are 
randomly stacked circular (to sub-elliptical) laminae, 
arranged concentrically around a central nucleus. 
The longest and the shortest axes of the forms are 
4 crh. and 3-5 cm. respectively. These structures 
are seen on the upper surfaces of the beds, and 
are not seen in vertical section. They are closely 
associated with Conop/iyton cylindricus and 
Collenia. 

Work on oncolites, though rare, reveals that they 
are distributed throughout the stratigraphic column 
(Konishi, 1949; Johnson, 1963; Laporte, 1963). 

^ Conophyton cylindricus has been described from 
South Africa, Sahara, Siberia, North America and 
China. In India, they have been reported from 
the Vindhyans (Fawn Limestone of the Semri Series) 
(Valdiya, 1969), the Jammu Limestone (Raha and 
Sastry, 1973) and from the Bijawars of Madhya 
Pradesh (Krishna Murthy, 1972). 

Conophyton has been regarded as an important 
and reliable index fossil of the Precambrian 
(Komar at ah, 1965 ; Bertrand-Sarfati, 1970, 1972 ; 
Koroljuk, 1960; Raaben, 1969). Particularly, the 
form Conophyton cylindricus is characteristic of 
Low'er Riphean (Krylov, 1960 ; Keller et ah, 1960 ; 
Zhuravleva and Komar, 1962). As a particular case, 
the relatively smaller forms of C. cylindricus with 
6-8 cm. diameter are taken to be typical of the 
Lower Riphean within the absolute age limits of 
1450-1430 m.y. (Komar et a!., 1965). 

On the basis of Conophyton cylindricus, the 
Kapkot formation of the Calc Zone ' of Tejam, 
can easily be assigned a Lower Riphean age, and 
now be easily be correlated with the Jammu 
Limestone, the Semri Series (Vindhyans) and the 
Bijawars. Further, by analogy, the possible 
eqLi.ivalents of the Kapkot formation (Bhattacharya, 
1973, p. 37), viz., Thalkedar Limestone of the Calc 
Zone of Pithoragarh, Upper Shali Limestone of 
the Simla Himalaya and the Krol Limestone of 
the Solon-Tons area, may also be assigned a Lower 
Riphean age. : : * 

The author is grateful to Prof. S. N. Singh, 
for providing facilities, and to Prof. R. C. Misra, 
for critically going through the manuscript. 
Thanks are also due to Dr. Ashok Sahni, for his 
kind help during photography of the specimens. 
Financial assistance from the Wadia Institute of 
Himalayan Geology, Delhi, is ’ thankfully 
acknowledged. 

Department of Geology, A. R. Bhattacharya. 
Lucknow University, 

Lucknow, September 23, 1975, 
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CHANGES IN AMINO ACIDS AND AMIDES 
IMDUCED BY PAPAYA MOSAIC VIRUS 
IN PAPAYA PLANTS 

Papaya mosaic virus (PMV) causing a very serious 
disease of papaya was reported from this labo'ratory 
by Capoor and Varma (1958). PMV-infected papaya 
plants are stunted and bear mosaic mottled, 
feformed and reduced leaves. The virus is 
mechanically transmissible and aphid borne. PMV 
is transmitted by aphids in stylet borne manner 
(Capoor and Varma, 1958 ; Singh, 1972) and also 
infects many cucurbitaceous plants (Capoor and 
Varma, 1958). Twenty to twenty-five days old 
healthy and vigorously growing Carica papaya 
Linn, cv ‘Washington’ plants were used for extrac¬ 
tion and determination of free amino acids and 
amides. Fifty plants inoculated with PMV by sap 
inoculation method and fifty uninoculated control 
were kept under insect proof glass house. After 
one month of inoculation leaf (four youngest), 
stem and root samples were collected from both 
control and diseased papaya plants and amino 
acids and amides were determined both qualita¬ 
tively and quantitatively by the method described 
by Thankappan and Chacke (1970). 

As obvious from Table 1, the quantity of 
amino acids and amides was maximum iti. leaves 
und minirnum in roots, In healthy papaya plants 
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Table I 


Amino acids, and amides present in the leaves, stems and roots of healthy and PMV-infected papaya plants 


Amino acids and amides 



/xg/g of tissue 




Leaf 

H 

D 

Stem 

H 

D 

Root 

H 

D 

Aspartic acid 

112 

163 

30 

47 

19 

12 

Glutamic acid 

146 

152 

48 

55 

9 

18 

Glycine-serine 

10 

10 

7 

10 

Trace 

1 

Lysine 

1 

5 


2 


Trace 

Aspargine 

12 

48 

7 

20 

3 

2 

Threonine 

25 

37 

10 

7 

15 

13 

Argenine 

12 

6 





Alanine 

57 

190 

1\ 

65 



Glutamine 



15 

27 

3 

9 

B-alanine 



5 




Homoserine 

Trace 

Trace 

3 

6 


2 

Thryptopane 

1 

Trace 

4 

2 


Trace 

Methionine 


6 

Trace 

Trace 

Trace 


Hystidine 


3 



-1 

’i 

Tyrosine 


1 


"l 

2 

.1 

Proline 

Trace 



1 

Trace 

Trace 

Y-amino butyric acid 

2 

‘i 

Trace 

Trace 

1 

7 

Valine 

6 

9 



2 

1 

Phenylalanine 

9 

11 



3 

5 

Leucine, isoleucine 

Trace 

7 

*8 

20 

Trace 

9 

Total amount of amino acids 

and amides 

393 

649 

208 

264 

58 

82 

Total number of amino acids 

and amides 

12 

15 . 

11 

13 

10 

13 


H = Healthy, D = Diseased. 


respective concentration of amino acids and amides 
per gm. of leaves, stems and roots were 393, 208 and 
58 /4g and the quantities present in the leaves, stems 
and roots of PMV-infected papaya plants were 649, 
264 and 82 tig per g. of tissue respectively. Thus 
PMV infection greatly increased the quantity of 
the amino' acids and amides. In general leaves 
and stems contain large quantities of aspartic acid, 
glutamic acid, aspargine, threonine, argenine and 
alanine. The other major amino acids present in 
leaves were glycine-serine, valine and phenylalanine. 
Stems also contain considerable amounts of 
glycine-serine, glutamin, leucine and iso-leucine. 
Glutamic acid was higher in the roots of the 
infected than the healthy papaya plants. In addition 
to aspartic acid, glutamic acid and threonine, roots 
also contained considerable amounts of aspargine, 
glutamine and phenylalanine. It was also' observed 
that total number of aminO' acids and amides 
present in leaves, stems and roots of PMV-infected 
papaya plants were much greater than those present 


in the corresponding part of healthy papaya plants 
(Table I). Similar results have also been, obtained 
by other workers in other host-virus combinations' 
(Diener, 1960 ; Narayanswamy and Ramakrishnan, 
1960; Welkie et al, 1967; and Thankappan and 
Chacko, 1970). 

Accumulation of amino acids in virus^infected 
plants may be due either to the increased proteo¬ 
lytic activity or due to the inhibition of normal 
protein synthesis. For accelerated synthesis of 
virus protein large quantities of amino acids are 
required and virus infection increases the aminoi 
acids both qualitatively and quantitatively so that 
synthesis of virus protein may occur without any 
h'ndrance. 

Authors are thankful to Dr. S. P. Raychaudhuri, 
Head, Division of Mycology and Plant Pathology, 
lARI, New Delhi-12, for his suggestions and con¬ 
tinuous interest he has taken in the course of 
prpent investigation. They are also thankful to 
Sri P, L. Patil, Bacteriologist, Agricultural 
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College Poona, for providing laboratory facilities 

and help. 

Plant Virus Research A. B. Singh. 

Station, P. K. Pandey. 

Agricultural College Estate, M. R. Nimbalka.r. 

Poana-5, September 22, 1975. 
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A NEW PARASITIC CILIATE CYATHODINIUM 
INDIAE N. SP., FROM THE GUINEAPIG, INDIA 

During the course of the systematic survey of the 
parasitic protozoa in the birds and mammals of 
the Hyderabad region, a very interesting ciliate of 
the genus Cyathodinium was found in the labo¬ 
ratory bred guineapig Cavla cutleri which died of 
some unknown cause. This ciliate was encountered 
along with some other flagellates. However, the 
infection was very heavy. Subsequently a few 
more guineapigs were dissected but the infection 
was negative. Davine^ (1875), Nie^ (1950) and 
others have extensively studied the parasites of 
guineapig and have reported a number of flagellates 
and a few ciliates. However, the present Cyatho¬ 
dinium differs -totally from the species so far 
described and this is the first report from India. 

Cyathodinium n. sp. was fixed in Schaudinn’s 
fixative and stained in iron haematoxylin. Few 
specimens were studied under vital stains. It is 
funnel shaped abruptly ending into a pointed tip 
which sometimes curved to one side (Figs. 1, 2, 
3, 5, 6). It measures 55 p in length and 2^ p in 
width. Rarely the nipple-like tip is also observed 
(Fig. 4). The pseudoperistome extends from one 
side of the anterior part of the parasite to half or 
more than half of the body length (Figs. 2, 4). 
The pseudoperistome has two conspicuous lips of 
which the left one appears to overlap the ri^t 
(Fig. 3). Eridosprits, whijch are in a definite 
number of twelve, are situated either on the 
left lip or on the right lip. The cilia are present 
on both the lips (Figs. 1, 4-6), but they do not 
arise from the endosprits. The cytostome is at 
the terminal end of the pseudoperistome as 
against the statement of Cunha and Freitas^ (1940), 
who regarded this parasite as an Astomatous ciliate. 
The cilia restricted to the anterior part only and 
4 re arranged clearly in three to four rows (Fig. 6). 


The position of the macronucleus is variable and 
is at the middle or at the posterior third of the 
body (Figs. 1 and 4). It is oval in shape with 
large clear chromatin granules. The nncronucleus 
is spherical and is very close to the macronucleus 
(Fig. 6). Divisional forms are also noticed In 
these forms a deeply stained rod which Cunha. 
and Freitas called as .‘cristalide” is also seen. The^ 
two separated macronuclei are connected by this 
rod (Fig. 2). During division the nuclei are 
irregular in shape. Cysts are not observed. 




Figs. 1-6 fixed in Schaudinn’s fluid and stained 
with iron haemotoxylin. Fig. 1. Showing endosprits, 
nucleus and contactile vacuole. Fig. 2. Showing the 
dividing nucleus. Fig. 3. Showing the cytostomal 
lips. Fig. 4. Showing the pseudoperistome and cilia. 
Fig. 5. Showing the funnel-shaped body and endo¬ 
sprits. Fig. 6. Showing the cilia. 

Though Cyathodinium species are described by 
Lucas4 (1932), Cunha^ (1914) and Nie2 (1950) 
from guineapig, there is no record of it from India. 
The new species comes very close to C. piriforme.^ 
Cunha and C. cunhai Nie. Howeryer in shape it 
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differs from the latter. The pseudaperistome is 
conspicuous and very large extending 3/4 of the 
body length and has deeply stained lips but in. 
known forms they are very short. Endosprits are 
definite in number whereas the other species have 
9-15 endosprits. The cilia is C. pytiforme are 
very long and extend throughout the anterior half of 
the body and in C. cunhai they are arranged in two 
rows while in new form they are in 3 or 4 rows. 
In both the known species the round macronucleus 
is central in position but in the new species it is 
oval and is at the posterior end of the body. The 
contractile vacuole is at the posterior tip of the 
body in new species whereas in the known forms 
it is at the posterior dorsal region of the body, but 
not at the tip. 

In view of these differences the present species 
is a new one, so it is designated as Cyathodiniiim 
Indiae n. sp. 

We are thankful to Prof. S. S. Qadri and Prof. 
P. R. Ramachandra Rao for the encouragement. 

Department of Zoology, T. Susan Bhaskar Rao. 
Osmania University, T. Bhaskar Rao. 
Post-Graduate Center, 

Warangal 506 009, August 13, 1975. 
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ACANTHOSQUILLA TIGRJNA (NOBILl) 
(CRUSTACEA : STOxMAXOPODA) FROM THE 
INSHORE WATERS OF PORTO ^0^ O 

Five species of AcanthosqiiiUa have been reported 
to occur in the Indo-West Pacific Region 
(ManningU of which AcanthosquiJla acanthocarpiis 
and Acanthosqullla multifaclata are known from: 
the coastal waters of India (Kemp-, Chhapgar and 
Sane-^ and Shanbhogue-U while AlikunhF^’<5'C 
collected two larvae of Acanthosquilla tigrina from 
the plankton of the Madras coast and reared one 
of them in the laboratory to the adult stage. 

The type specimen of Acanthosquilla tigrina 
(Nobili) lodged in Sarawak Museum (Kemp-), is 
a male measuring 45 mm and was found in. 
Santubong, Borneo. Kemp- re-examined the 
specimen and supplemented Nobili’s description 
with additional notes. Alikunhi'^ reared a 9-00 mm; 
larva of A. tigrina in the laboratory. The larva 
lived for 81 days and underwent 8 moults before it 


metamorphosed into a young measuring 29-7 mm 
in length. 

A male specimen of Acanthosquilla tigrina 
measuring 60 mm with right raptorial leg missing 
was collected on 4-8-1971 from the trawl catches of 
the inshore waters at Porto Novo (11° 29' N-79° 
48'E). Acanthosquilla tigrina collected from Porto 
Novo waters agrees with the description by Kemp- 
especially in the presence of four pairs of fixed 
marginal teeth on the telson and with a posterior 
on the ventral margin of sixth abdominal somite 
but there are some differences. Firstly on the 
laptorial leg, the dactylus has 15 teeth (two terminal 
are partly damaged) but Kemp-, mentions that in 
the type species the raptorial dactylus has 11 teeth 
and Alikunhi'^ found 13 teeth on the raptorial 
dactylus of the metamorphosed specimen. In 
Acanthosquilla tigrina, probably the number of teeth 
on the raptorial dactylus varies between 11 and 15 as 
seen in some other stomatopods, Lysiosquilla maculata 
and Lysiosquilla spinosa (Kemp-). 

Secondly, on the telson, there are 15 denticles 
instead of 12 small denticles in between submedians 
as indicated by Kemp-. According to Alikunhi'i' 
there are 18 denticles in between submedians. The 
specimen is colourless in formalin. The differences 
noted above are minor variations from the previous 
descriptions of A. tigrina by Kemp‘- and 

AIikunhi'‘»’^>’T 
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FLUORESCENT ANTIBODY STAINING FOR 
DETECTION OF COCONUT ROOT WILT 
ANTIGEN 

Fluorescent antibody (FA) technique serves as a 
useful tool for detecting viral antigens and their locali¬ 
zation in situ. Coons et al^ developed this technique. 
Since then the technique has been widely employed 
for both plants and animals, infected with fungi, bacteria, 
viruses and mycoplasma--^ Among plants consi- 
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derable work has been done with atlea^t five viruses, 
namely, tobacco mosaic®, wound tumor^, southern 
bean mosaic®, cauliflower mosaic^ and narcissus yellow 
stripe^®. 

The present report describes the use of FA technique 
in the detection of coconut root wilt antigen in the 
epidermal cells of tobacco. The coconut root wilt 
virus^^ was transmitted and maintained on Nicoiiana 
tabacum cv. White Burley. The antigen was purified 
after Summarwar et The concentrated antigen 
was administered to rabbits weekly by four intravenous 
injections and two intramuscular injections (with 
Freund’s adjuvant). The blood sample collected by 
bleeding the rabbits after 15 days following the last 
injection, was allowed to clct at room temperauture 
for four hours and stored overnight in a refrigerator 
for clot to shrink. The serum was clarified by low 
speed centrifugation at 4,000 rpm for 15 minutes. The 
antiserum reacted specifically with the coconut root 
wilt antigen and had a titre of 1: 10?4. 

Following Spendlove^^, the y-globulino were preci¬ 
pitated with equal volume of 3-2-N ammonium sul¬ 
phate. The precipitated globulins were recovered by 
centrifugation at 1,000 g for 30 minutes. The precipi¬ 
tate was dissolved in distilled water equal to the original 
volume of the serum and reprecipitated with ammonium 
sulphate as before. Residual sulphate was removed 
by overnight dialysis using distilled water. The pH 
of the globulin solution was raised to 9-0 using 0-5 M 
carbonate-bicarbonate buffer. 50 mg of fluorescein 
isothiocyanate (FITC) was a,dded per gram protein 
in cold (4'" C) and kept for 18 hours. The unconju¬ 
gated dye was removed by o.vernight dialysis against 
buffer. 


r 



Fig I..Disea sed epidermal peel of N. tabacum 
cv. White Burley. Arrows indicate labelling of the 
coconut root wilt antigen with FITC. 

Epidermal peels were taken from healthy and 
diseased tobacco leaves infiltrated in acetone. 


The peel., were mounted on glass slides and allowed 
to almost dry. Labelled FITC was added to the glass 
slides and allowed to remain for 4-6 hours. The peels 
were then washed with buffered saline pH 7 5 (0*01 
M PO 4 and 0-15 M NaCl) and mounted in the same 
buffer. 

Observations were made using super-high-pressure 
mercury bulb HBO 200 with BG 3 and BG 12 light 
filters. Pictures were taken using suppression OG 1 
filters. Healthy peels showed a uniformly dull orange 
fluorescence. On the other hand, the diseased peels 
showed an overall orange fluorescence, interspersed 
with deep apple green spots in the cytoplasm of the 
cells (Fig. 1, arrow marked—white spots). The deep 
apple green spots marked the labelling of the coconut 
root wilt antigen in the systemically infected tobacco 
epidermal cells. 

The authors are thankful to Dr. S. P. Raychaudhuri. 
Head, Division of Mycology and Plant Pathology, 
)ndian Agricultural Research Institute, New' Delhi, 
for faci.ities and encouragement. 

Division of Mycology R. Padma. 

and Plant Pathology, Arvind S. Summanwar. 

I. A.R.I., New Delhi 110012, K. Jagadish Chandra”'. 
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* Present address: Department of Plant Pathology, 
Indian Institute for Horticultural Research, 
Bangalore. 
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ON THE USE OF MARINE CATFISH 
PITUITARY GLANDS FOR INDUCED 

SPAWNING OF SILVER CARP AND CATLA 

The Chinese silver carp, Hypophthalmichthys 
molitrix (Cuv. and Val.) and the Indian major carp, 
Catla catla (Ham.) were successfully induced 
spawned during 1962 and 1957 respectively using 
carp pituitary extracti'^. At present, the hypo- 
physation technique is being used throughout India 
as a dependable method of pure carp seed produfc' 
tion. An important problem in the intensive use 
of this technique, particularly along coastal areas, 
is the poor availability of carps for collection of 
pituitary glands. In order to overcome this limita- 
tation, studies on the use of marine catfish pituitary 
glands for induced spawning of cultivated carps' 
have been conducted at this institution. During 
1973, two species of Indian major carps, namely, 
Labeo rohita and Ciirhinus mrigala were induced 
spawned by injecting pituitary extract from two 
species of the marine catfish, Tachysurus^. In 
1975, one more species of Indian major carp, Catla 
catla j and the Chinese silver carp', Hypophthal¬ 
michthys molitrix, were successfully induced to 
spawn by the same technique and these findings 
are reported in this communication. 

The pituitary glands used for the experiments 
were collected from two species of marine 
catfish, Tachy sums thalassinus and T. jeJla. The 
glands were preserved in absolute alcohol and 
stored in a refrigerator. The donor catfishes were 
in the I or 11 stages of sexual maturity. 

In all, four sets of silver carp and six sets of 
catla were treated with the marine catfish pituitary 
extract. All silver carp sets received the same 
dosage of pituitary extract of 40 mg/kg and 
30 mg/kg body weight of fish for females and 
males respectively. Of these, two sets of silver 
carp responded and spawned. In the case of catla, 
three different dosages were tried. In two sets, 
the female fish received a total pituitary material 
of 40 mg/kg body weight and the male fish 
30 mg/kg body weight. Both these sets spawned 
successfully. In three sets of catla, the female and 
male fish received a total pituitary dosage of 
30 mg/kg body weight and 20 mg/kg body weight 
respectively. Of these three sets, two spawned success¬ 
fully. One set of catla was injected at a low dose 
of 25 mg and 20 mg of pituitary gland per kg body 
wei^t of female and male fish respectively and 
this did not spawn. 

The earlier observations on the successful breed¬ 
ing of rohu and mrigal^ and the present similar 
findings on silver carp and catla confirm the utility 
of marine catfish pituitary glands for induced 
spawning of cultivated carps, 


We are grateful to Prof. H. P. C. Shetty, Director 
of Instruction, College of Fisheries, for kindly 
going through the manuscript critically. 

College of Fisheries, T. J. Varghese. 

Univ. of Agricultural G. P. Satyanarayana Rao. 
Sciences, 

Mangalore 575 002, August 28, 1975. 
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SOME ADDITIONS TO FUNGI OF INDIA 

We describe here three Fungi Imperfect! collected by 
us from forests surrounding Jabalpur (Central India). 
These are: Trimmatostroma cordaicia spec. nov. a 
new species and Seimatosporium kriegerianum (Bres). 
Morgan-Jones and Sutton and Monodictys antiqua 
(Corda) Hughes, two new fungus records for the 
country^»^'^’®~^o. 

Trimmatostroma cordaicis spec. nov. 

Colonies effuse, black, ellipsoid to irregular, large, 
easily detachable with the help of needle. Sporodochia 
pulvinate, sometimes, confluent, black. Mycelium im¬ 
mersed in the substratum, pale brown to dark brown, 
septate, extensively penetrating the host tissue. Stroma 
present, erumpent, brown, pseudoparenchymatous. 
Conidiophores semi-macronematous, meristematic, 
simple or sometimes loosely branched, short, straight 
or fiexuous, closely packed together forming sporodo- 
chium, mid brown, smooth, 4-12 >: 3-6/x. Conidio- 
ogenous cells integrated, terminal roughly cylindrical, 
fragmenting. Conidia formed in irregular branches, 
basipetal chains, dry, at first simple later jlightly 
verruculose, branched variously, lobed, clavate, irregu¬ 
larly subspherical, sometimes ellipsoid, dark brown 
to almost black, with 2-4 transverse septa and a few 
longitudinal and oblique septa, 8-20 x 8-15/x (av. 
16 X 8jtx). 

Habitat : On dead wood, Adhartal, Jabalpur 
(M.P.), India, 20. VI. 1974, Leg. N. D. Sharma. 

Type specimen has been deposited in herb. IMI, 
Kew, No, 183729, also in H.P.P., J.N.U., No. 17. 

The genus Trimmatostroma have only two species 
T. salicis Corda and T. betulinum (Corda) Hughes‘S. 
The present species is close to T. betulinum, 
bqt differs from it in having slightly verruculose^ 
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dark brown to black conidia, having only few trans¬ 
verse and longitudinal septa. It is, therefore, accom¬ 
modated under a new species. 

The specific epithet derived from that of the eminent 
mycologist and founder of the genus Trimmatostroma, 
Professor A. C. .T. Corda. 

Trimmatostroma cordaicis spec. nov. 

Colonia effusae, atrae, ellipsoidea vel irregulares, 
magnus. Sporodochia pulvinatus, nonnunquam 
confluentibus, atrae. Mycelium in substrata immer- 
sum, pallide brunneis vel atro-brunneis, septata. 
Stromata erumpentia, brunneis, pseudoparenchymatica. 
Conidiophora semi-macromeniata, simplicia, coarc- 
tatus, pallide brunnea, levibus, 4-12 x 3-6 u. Cellae 
con^iogenae in conidiophoris incorporatae, terminales, 
plusminusve cylindrica, fragmentum. Conidia form is 
in rami irregulariter, basefuges catenata, aridus, ad 
primo’.evis, postea leviter verruculosa, ramosa varie, 
lobatus, clavata, irregulariter subsphaeroidea, nonnun- 
quam ellipsoidea, atrobrunnea vel fusca, episporio 
crassiusculo, septis transversalibus 2-4 et septi^ longi- 
tudinalibus obliquisque paucis praedita, 8-20 x 8-15/x 
(av. 16 X 8 ft). 

Habitat : in, lignum emortuis, Adhartal, Jabalpur 
(M.P.), India, 20, VI. 1974, Leg. N. D. Sharma. 

Typus positus in Herb. I.M.I., Kew, No. 183729, 
also in H.P.P., J.N.O. sub numero 17. 

Seimatosporium kriegerianum (Bres.) Morgan- 
Jones and Sutton, Mycol. Pap. 97, p. 37, 1964. 

On leaves of Callistemon lanceolatus, Adhartal, 
Jabalpur (M.P.), India, August 1974, Leg. N. D, 
Sharma. 

The specimen was referred to Dr. E. Punithalingam 
of the C.M.L, Kew, England, who remarked that : 
“This is an interesting collection which corresponds 
fairly closely with I.M.I. 163445 on Callistemon 
palludosiis collected by Dr. Swart in Australia at present 
disposed in Herb I.M.I. as Seimatosporium kriegerio- 
nimi (Bres.) Morgan-Jones and Sutton. This disposition 
should be regarded as tentative until Dr. Swart has 
completed his work on the group. ” 

Sutton^’'^ confirming Shoemaker’s® work in which the 
earlier name Seimatosporium Corda was taken up for 
those species previously referred to Cryptostictis Fiickel^ 
transferred many species of latter to the former. The 
development of both the conidia and the conidiophores, 
the morphology of the conidia and their appendages, 
and the structure of the fructification conform quite 
well with the species of Seimatosporium. An unusual 
feature of the species is the development of the coni¬ 
diophores. Apart from the normal annellophores 
described for several species of Cryptostictis { — Seimato¬ 
sporium) S. kriegerianum shows a restricted type of 
sympodial development. 


The specimen has been deposited in Herb. I.M.I., 
Kew, No. 189296 also in H.P.P., J.N.U., No. 18. 
Monodictys antiqua (Corda) Hughes, 

Canad. J. Botany^ 36: 785, 1958. 

= Sporidesmium antiquum Corda, Icon. Fung., 3: 4- 
1938 (PR). 

On dead wood, Adhartal, Jabalpur (M.P.), India, 
Nov. 1973, Leg. N. .D. Sharma. 

On unpolished wood, Bohani, Narshingpur (M.P.)^ 
India, December 1973, Leg. N. D. Sharma. 

Only three collections have been seen, but these 
were abundant and in excellent condition growing 
over rather dry wood. The present fungus closely 
resembles M. antiqua except for a few minor variations 
in the conidial measurements. 

The specimens have been deposited in Herb. I.M.I., 
Kew, under Nos. 183730, 183733 and 183735 also in 
H.P.P., J.N.U., No. 19, 20 and 21. 

The authors are grateful to Dr. G. P. Agarwal, 
Department of Post-Graduate Studies and Research 
in Botany, University of Jabalpur, Jabalpur, for 
helpful criticism and suggestions, and to Mr. A. 
Johnston, Director and Drs. M. B. Ellis and E. Puni- 
thalingam of the Commonwealth Mycological Insti¬ 
tute, Kew, for help in the indentification of species. 

Department-of Mycology and N. D. Sharma. 
Plant Pathology, J. N. Agricultural 
University, Jabalpur-4, M.P. 
and 

Department of Botany, S. R. Singh. 

N. E. S. Science College, 

Jabalpur, M.P., August 14, 1975. 
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EFFECT OF ENVIRONMENTAL FLUCTUATIONS 
ON THE POLLEN STERILITY IN HOMO- 
AND HETEROZYGOTES OF RADISH 
{RAPHANUS SATIVUS L. VAR. 

R A DICOLA PERS.) 

T has been proposed that the homozygous genotypes 
produced by inbreeding of an allogamous population 
differ from heterozygotes in respon-e to environmental 
fluctuations during developmentJ’- Heterozygotes are, 
in general, developmentally more stable than homo¬ 
zygotes. However, there are few experimental data 
in support of this hypothesis. It is, therefore, desirable 
to know whether the same property of stability applies 
to pollen sterility. Hence a study has been made on 
the pollen sterility in three inbred lines of radish {Rapha- 
fii/s sativus L. Var. rarlicola Pers.) their Fi hybrids and 
the original population in different period of the year. 

Three highly homozygous inbred lines of radish, 
namely, LS-337/24 (iia), LS-337/25 (1^^ and LS-43/ 
51 (Ikj), derived from the original popuiation ‘ Saxa’ , 
and their hybrids have been used in the present 

inve.stigation. These lines were selected from the 
genetic collection of Dr. S. I. Narbut cf the Chair of 
Genetics and Plant breeding, Leningrad State Univer¬ 
sity, Leningrad, and are cytogenetically well studied. 
Mature flov\er buds frcm 5 plants in each fcrni were 
fixed in a fresh mixture of I : 3 acetic acid and absolute 
alcohol three tinies during the flowering period, i.e.. 
in the beginning, in the middle and in the end of July 
in 1972. The temperature and the relative humidity 
prevailing on these dates were, 32°C and 40%, 26°C 
and 60% and 21° C and 70% respectively. Same 5 plants 
were studied in all the three conditions of environn'icnts 
that prevailed on these dates. Anthers were stained 
and squashed in i% acetccarmine About 1000 poller 
grains were exandned in each plant. Per.entage of 
abortive (sterile) pollen grains was calculated and the 
data were analyzed statistically by using both r and F 
test^:. 

Our results confirmed the previous results that inbred 
lines differ among themselves as well as from the original 
population in pollen sterility and that this difference, 
apparently, has a genotypic basis^. The present study 
shews that plants of the inbred lines, in contrast to 
the plants of the original population were more vulner¬ 
able to environmental fluctuations with regard to 
pollen sterility since the same plants were'selected for 
study in all the three conditions of environment. 
Interestingly, the F^ interlinear hybrids resembled the 
original population in this character. Besides, some 
hybrids, namely those obtained by crossing of LS- 
337/24 and LS-337/25, had practically negligible 
number of abortive pollen grains (less than 1%) and 
demonstrated heterosis. Other hybrids characteristi¬ 
cally had low percentage of abortive pollen (Fig. 1). 


From our results it follows that heterozygotes (popula¬ 
tion and Fi interlinear hybrids) are genetically more 
balanced and possess better buffering properties than 
homozygotes (inbred lines). In other words, they 
display greater developmental homeostasis. Since the 
pollen abortiveness is known to depend largely on the 
behaviour of chromosomes during meiosis, an obvious 
conclusion would be that heterozygotes are more 
stable to environmental fluctuations in the chromosome 
behaviour as well than, homezygotes. However, this 
needs experimental verification. 



Fig. L ^ Pollen sterility in the inbred lines of 
radish, their Fi hybrids and the original population 
in different flowering periods of the year. A—Popula- 
laiion; R—LS-3.^7/25; C—LS-337/24; D~LS-43/5J 
and the reciprocal hybrids of these lines. 1-32°C 
and 40% relative humidity: 11-26° C temperature 
and 60% relative humidity and 111-21° C temperature 
and 70% relative humidity. 

The author expresses his sincere thanks to Prof. 
T. S.- Fadeyeva and Dr. S. I. Narbut of the Chair of 
Genetics and Plant Breeding, Leningrad State Uni¬ 
versity, Leningrad, for valuable suggestions and criti¬ 
cism. 

Department cf Botany, Narsinha Dayal, 

Patna University, 

Patna 5 (Bihar), August 12, 1975. 
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DENDROPHTHOE FALCATA (UNN. F.) ETTING 
—A PARASITE ON THE LEAF OF 
MANGIFERA INDICA LINN. 

Deiuli ophilloe falcata (Linn, f.) fitting belonging 
to the Loranthaceae is a partial stem parasite. It 
has been noted as a partial stem parasite on 
different forest host plants, like Bombax ceiba 
Linn. ; Grewia tUaefoHa Vahl ; Mangifera inSca 
Linn. etc. It has been noted here for the first 
time as a partial parasite on the leaf of Mangifera 
indica Linn. Here the parasite is attached to the 
midrib region. It produced flowers also {see 
photograph). The plant in comparison is delicate 


Habitat and Characteristic Features: 

In the Southern parts of the Tripura State, about 
120 kilometers from Agartala, a number of old 
mango seedlings were found growing wild on a 
hilly terrain on the bank of the river Gumti. The 
oldest of the seedlings appeared to be about a 
hundered year old and had an upright growth habit, 

1 ising to over 40 meters in hight. The trunk was 
almost straight and unbranched upto about 
10 metres from the ground level. The trees were 
healthy and also free from mango ‘malformation’— 
a serious disease threatening the mango industry in 
the North. 

Leaves (Fig. 1) : Glossy green; size very large 
(average lamina length 54-0 cm) ; shape elliptic- 
lanceolate ; apex acute ; margin slightly undulated ; 
petiole very long (average length 11-0 cm), not 
thickened at the base ; lateral nerves 31 pairs, 
prominent on both sides. 


and 's noi gregareous as found on the stem. The 
paiasiic was noticed on a mango leaf in Segvi 
local ly of Bulsar District. This adds a new data 
of its parasitism on leaf. 


OCCURRENCE OF AN UNKNOWN WILD RACE 
OF MANGIFERA IN TRIPURA 

In view of the origin of the cultivated mango 
(Mangifera indica L.) somewhere in the North- 
Eastern India, in the Indo-Burma region***, Tripurai 
was thought to be one of the potential areas for 
collecting some useful germplasm for the mango 
breeding project at the lARI. The observations! 
based on the survey of forest areas in May, 1975 
are presented in this paper. 


/Fruits (Fig. 2) : Bearing profuse, in bunches of 
upto 50 fruits per panicle ; size very small (average 
length 3 • 52 cm, breadth 2 • 52 cm and thickness 
2*34 cm), average weight 12-5 gm ; shape oblongish; 
oval ; shoulders unequal, ventral slightly more 
raised ; back rounded ; sinus absent ; beak incon¬ 
spicuous ; apex rounded, skin light apricot-yellow, 
medium thick and smooth ; glands indistinct and 
sparse ; pulp lemon-yellow, very thin, soft, acidic 
and with scanty juice ; stone ovalish-oblong (average 
length 3*40 cm, breadth 1-80 cm and thickness 


Fig. 1 


Department of Biology, 
B.K.M. Science College, 
Valsad, 

and 

Department of Botany, 

Sardar Patel University, 
Vallabh Vidyanagar, 

Gujarat, November 21, 1975. 


P. G. More. 


J. A. iNAMDAR. 


Fig. 1. Leaves of the unknown wild race of 
Mangifera. 
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1 • 00 cm), average weight 5 • 0 gm, veins thin and 
slightly sunken, fine fibres covering the stone. 



Fig. 2. A close-up of the fruits and -stone of 
the type under description. 

The description of this wild type does not appear 
to tally with any of the wild types of mango described 
in the literature^The herbarium sheets of 
Mangifera species at the Indian Botanic Garden, 
Calcutta, also did not reveal a similar specimen. 

It is reported that in the Section I of the genus 
Mangifera there are a number of species, other 
than M. indica, which have smaller fruits with very 
thin flesh'^. However, excepting M. sylvatica Roxb. 
nO' other species of this section is found in the 
country and its fruits also differ with the present 
type, both in shape and size. Although some of 
the wild races of M. indica alsO' bear small sized 
fruits, no detailed information is available regard¬ 
ing their fruit characters. The fruit size in the 
present case is nevertheless, much smaller than 
that of any of the 8 ‘Kalahandi’ types of wild 
mango, descriptions of which are available in the 
literature-i. The floral characteristics could not be 
studied, since the flowering was over. It would be 
of interest however, to compare its leaf character- 
is^tics with those of Mangifera sylvatica which has 
played an important role in the evolution of the 
cultivated mango. 

According to Mukherjee^, the leaves of the wild 
types of M. indica resemble with those of M. sylva¬ 
tica which is found growing wild in the North- 
Eastern parts of the country. However, here again, 


there is no similarity, since the leaves of the latter 
(c/. Hooker’s Flora of British India) are much 
smaller^ (lamina 25-30 cm, petiole 5 cm or more) 
than the type described here (lamina 54 cm, petiole 
11 cm). The number of lateral veins, comidered 
to be characteristic of the species, is also much 
less (16-20 pairs) as compared tO' this wild 
type (31 pairs). Beside, the petiole is uniformly 
slender and not thickened at the base, as is the 
case with M. sylvatica. 

The present observations suggest that the leaf 
characteristics, which are considered to be an 
important distinguishing feature (next only to the 
floral characters) for the different species in the 
genus Mangifera^, show considerable difference 
from leaves of any of the species of Mangifera 
reported in the literature. Thus far, the largest 
leaf size (upto '36 cm) in Mangifera is reported 
in the species belonging to Section II of the genus^. 
None of the species of this section has so far been 
reported to occur in India. The available 
preliminary evidence indicates that this may, 
probably, be a new species or a species hybrid. 
However, further studies, especially of the floral 
characters, are required to arrive at a sound con¬ 
clusion. 

The case described here provides valuable 
material for the taxonomist for tracing the origin 
of the cultivated mango. The breeder may benefit 
if this wild type carries some useful genes like 
those for resistance to diseases and pests, self- 
fruit-fulness^», and bearing in bunches. 

The authors are grateful to Dr. R. N. Singh, 
Head of the Division of Horticulture and Fruit 
Technology, lARI, New Delhi and Mr. Mukul 
Sarkar, Director of Agriculture, Tripura, for 
providing the necessary facilities. Thanks are also 
due to Dr. R. B. Gosh, Systemat’x Botanist, Indian 
Botanic Garden, Calcutta. 

Division of Horticulture D. K. Sh.\rma. 

and Fruit Technology, 

TARI, New Delhi-12, 
and 

Directorate of Agriculture, S. Sen Choudhury. 
Agartala (Tripura), Auoust 22, 1975. 
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CLEFT GRAFTING IN BURSERA PENICJLLATA 
(DC.) ENGL. 

The Linaloe tree of Mexico, Biirsera penicillata 
(Moc. and Sesse ex DC.) Engl. (Syn. : Bursera 
delpechiana Poiss. ex Engl.) is a recent introduction 
to the economy of our country. Grafting experi¬ 
ments were started with a view to increasing the 
fruit yield of the species. 

Bursera penicillata is dioecious and therefore it is 
obligatory that male and female trees should be in 
proximity to ensure pollination and fruit setting. 
R. W. Burton (1952) succeeded in budding female 
‘slips' to male trees. To graft a female bud on a 
male tree, is of little use for increasing the yield. 
On the contrary if male branches are grafted, to 
female trees, the pollen produced will certainly 
facilitate easy pollination. 

Therefore patch budding and cleft grafting of 
male scions were tried on a few female stocks at 
Coimbatore and Odanthurai. The patch budding 
gave poor results whereas cleft grafting was very 
successful. 

Materials and Methods 

Male branches of 2-3 cm. thickness were selected. 
Two slanting cuts were made on both sides. Female 
branches of the same thickness were selected and 
a cleft 3-5 cm. deep was cut through the centre 
-on each branch. There was no pretreatment with 
hormones. The cut end of the male branch was 
inserted into the cleft and tied tightly with poly¬ 
thene ribbons and twine. The grafts established 
well within 3 to 4 weeks. The details of grafting 
carried out are as follows : 



Date 

Number 


Per cent 

Place 

of 

of 

Survival 

of 


grafting 

clefts 


survival 

\ 

Coimbatore 

Odanthurai, Coim¬ 

18-6-1973 

5 

5 

100 

batore Central 
Forest Division 

30-4-1974 

10 

6 

60 


The grafts established in 1973 at Coimbatore 
profusely flowered during this year and out of the 
6 established grafts at Odanthurai 2 flowered. 

The plantation at Odanthurai raised in 1967, has 
no male trees. Though the female trees, started 
flowering from the third year of planting there is nO‘ 
record of fruit set. There was very good fruit setting, 
this year, in the female trees where the grafted male 
scion flowered and also in the adjoining female 
trees. This shows that pollination has taken place 
from the pollen of the male flowers produced by 


the grafted branch, thereby achieving the aim of 
this experiment. 

Forest Research A. M. Mahmood Husain. 

Centre, K. N. Subramanian. 

Coimbatore, J. Madhavan Nayar. 

Tamil Nadu, Aii^^iist 6, 1975. 


1. Burton, R. W., 7. Bombay Nat. Hist. Soc., 
1952, 152 (1), 116. 


A NEW FRUIT ROT DISEASE OF 
MALUS PUMILA 

During a survey of the local fruit market and store 
houses, a hitherto unrecorded, severe, soft rot disease 
of the apple {Malus pumila) fruit was observed. 
The disease manifested itself in the form of circular, 
light brown, water-soaked, soft areas on the skin 
of frulit which enlarged in diameter and depth as 
the disease advanced. Within a week, the whole 
fruit became soft and pulply (Fig. 1). The com¬ 
plete internal rotting was evident on cutting open 
the infected fruit. 



Fig. 1. Diseased apple fruit, infected with 
Penicillium claviforme, showing coremia on the 
surface. 

The casual organism was isolated by routine 
pathological techniques and identified as Penicillium 
claviforme Bainier. The single spore cultures of the 
isolate were prepared. The pathogenicity of the 
fungus was established successfully by Koch’s postu¬ 
lates. It was found that the pathogen invades the 
fruits through the injured surface. The fungus 
thrived best on PDA and host pulp agar. 

The authors are grateful to the U.G.C., for 
providing financial assistance to one of us 
(T.S.T.). 

Department of Botany, T. S. Thind. 

University of Saugar, S. B. Saksena. 

Sagar470 003 (M.P.), S. C. Agrawal. 

January 2, 1976. 
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FIRST REPORT OF A TETRAPLOID SPECIES 
OF CORCHORUS FROM AFRICA 

The genus Corchorus (Tiliaceae) which includes two 
jute*fibre yielding species is spread throughout the tro¬ 
pics and subtropics. The total number of species 
is about 100^ but the chromosome numbers of only 
21 species are known-"’^. The base number of all 
the species so far studied has been found to be x = 7. 
From the Indian subcontinent nine Corchorus species 
are reported of which the chromosome numbers of 
eight have been checked and all turned out to be diploids 
with 2/7 = 14. Examination of five Australian Cor¬ 
chorus species (one also found in India, namely, C 
aestuans) revealed the presence of a tetraploid species, 
C. pascuorum, the other species, namely, sidoides, 
walcottii and elachocarpiis'^ being diploids. The chromo¬ 
some picture of the Corchorus species of South America 
and the Carribbean islands is quite different. Of the 
five species checked for chromosome numbers, four, 
namely, argutus^, hirtus-, orinocensis^ and siliquosus- 
were found to be tetraploids with In = 28, the fifth 
hirsutus’^ being diploid. Chromosome numbers of 
ten African species (of which six are also found in 
India) were reported previously and all were diploids 
with 2/7 = 14. This led us to believe that perhaps 
tetraploids are rare among African Corchorus. Recently 
however when we determined the chromosome number 
of C. junodii N. E, Brown, native to Mozambique, 
we found it to be a tetraploid with In = 28. (Fig. 1). 



Fig. 1. Camera lucida drawing of a pollen-mother 
cell of Corchorus junodii at diakinesis showing 
14 bivalents. [Note two bivalents attached to the 
nucleolus, x c. 600. . . 

This is the first African tetraploid Corchorus .species 
so far reported. It is a perennial plant like 'tHe two 
other tetraploid species of Corchorus, 
pascitorum.^ Meiosis in C. junodii, unlike that in sili- 
qiiosits and hirtiis, was slightly irregular with 40% 
pollen sterility. At metaphase I or diakinesis the 28 


chromosomes were mostly present as 12 bivalents and 
one quadrivalent. From the present meiotic studies, 
it appears that it is a segmental allopolyploid. The 
voucher specimen is lodged in the herbarium of Botany 
Department, Dacca University, Bangladesh. 

Thanks are due to Professor B. J. Harris of Ahmed 
Bellow University of Nigeria for arranging to obtain 
seeds of C. junodii from Mozambique. 

Department of Botany, A. S. Islam. 

University of Nairobi 
and 

Department of Botany, M. Haque. 

University of Dacca, S. M. B. A. Dewan. 

Bangladesh, September 4, 1975. 

1. Willis, J. C., A Dictionary of the Flowering Plants 

and Ferns, Edited by Airy Shaw, H. K., Camb. 
Univ. Press, London, 1966, p. 282. 

2. Islam, A. S. and Qaiyum, F., Curr. Sci., 1961, 

30, 433. 

3. Roy, K., Curr. Sci., 1962, 31, 205. 

4. Datta, R. M., Panda, B. S., Roy, K., Bose, M. M. 

and De, T. K., Bot. Magazine, 1966, 79, 939. 

5. Love, A., lOBP chromosome number reports 

up to 1974 in Taxon, 1957-1974. 

6. Cristobal, C. L., Kurtziana, 1967, 4i 142. 

7. Determined in the principal author‘s laboratory. 


INDUCTION OF BASIDIOCARP FORMATION 
OF THREE STRAINS OF FOMES DURISSIMUS 
LLOYD IN CULTURE 

Induction of basidiocarp formation of fungi in culture 
still remains a great problem as they vary widely in 
their responses towards different natural conditions. 
No single and standard method has yet been devised 
that may be applicable in all cases. The literature 
in this field of research is, however, comparatively 
meagre^ The three strains of Fomes durissimiis 
growing extensively on trees of great economic value, 
Swietenia mahogani, Casuarina equisetifolia and Mimu- 
sops elengi cause considerable amount of decay annually. 
No work has been done so far on the production of 
fruit bodies of F. durissimus in culture. The present 
experiment is an attempt to induce fructifications of 
three strains of F, durissimus Lloyd in culture: 

At first, attempts were made with different nutrient 
agar media in Petridishes which were subjected to 
various conditions of moisture, light and temperature 
in the laboratory. But none of the strains of the test 
fungus produced typical fruit bodies in any of the n^edia' 
in spite of sufficient vegetative growth in all the cases 
and the formations of anlagen ” only in malt-agar 
medium. Iii about 60 days, several mycelial knots 
(anlagen) were found to develop sparcely near the 
lid of the Petfidish. At this stage, the lid was care¬ 
fully removed and the cultures kept inside a bell-jar 
under high humidity. Some of these knots gradually 
increased in size and after four months, looked like 
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small knobs with deep brown colour. An experiment 
was then started to induce the three aforesaid strains 
of the test-fungus to fructify on wood blocks of their 
respective hosts. Sapwood blocks {T x V x Y') were 
sterilized, aseptically introduced into Kolle flasks 
four in each over a 30 days old culture of the respective 
strains of the test-fungus on 2% malt-agar slants. The 
wood-blocks were vigorously attacked on all sides 
by luxuriant growth of the mycelium of respective 
strains of F. durissimiis within one month; after two 
months they were completely covered by thick, tough, 
brown coloured mat with a few mycelial ‘ knots ’ at 
places, on the surface of the wood blocks. Some 
of these ‘ knots ’ slowly increased in size and after four 
months looked like small ‘ knobs ’, more or less rounded 
in shape and dull yellow in colour. The flasks were 



Figs. 1-3. Fig. 1. Fnictincations of t.he strain of 
Fomes durissimus isolated from Swietenia mahogani at 
different stages of deve.opment in wood-block-cultures. 
Fig 2. Fructidcations of the strain of F. durjssinws 
isolated from Casuarina equisetifolia at different stages 
of development in wood-block-cultures. Fig. • 3. 
■Fructifications of the strain of F. durissimus isolated 
from Mimusops elengi at different stages of develop- 
tnent in wpod-block-cultufbs. 


then kept under diffused light and sterilized water was 
sprayed over the blocks at intervals. In about eight 
months the fruit bodies became hard, woody and dark 
brown in colour (Figs. 1-3). Sections through the 
hymeniai surface revealed the presence of regular pore 
tubes with well developed basidia and basidiospores 
and their measurements agreed closely with those of 
the fruit-bodies occurring in nature. From the fore¬ 
going, it is clear that for the induction of typical fruit 
bodies of the three strains of F. durissimus the following 
conditions are essential: (i) sufficient supply of putri- 
ents; (ii) moist atmosphere; (hi) favourable tempe¬ 
rature and light. This is in conformity with the obser¬ 
vations made earlier by Banerjee and Sinha®. 
Department of Botany, S. Santra. 

University of Burdwan, B. Nandi. 

Burdwan, West Bengal, 

October 30, 1975. 


1. Long, W, H. and Harsch, R. M., J. Agric. Fes., 

1918 12 33 

2. Bose, i R., hot, Gaz., 1929, 87, 665. 

3. Venkatarayan, S. V., Phytopath., 1936, 26, 153. 

4. Badcock, E. C., Trans. Brit. Mycol. Soc., 1941, 

25, 200. 

5. —, Ibid., 1943, 26, 127. 

6. Banerjee, S. N. and Sinha, A. K., Sci. and 

Cult., 1955, 20, 612. 

7. — and Sarkar, A., Indian J. Mycol, Res., 2, 80. 

8. -- and Nandi, B., Ibid., 7, 39. 


A REPORT OF LEAF SPOT DISEASES ON 
SOME VEGETABLE, FODDER AND 
ornamental PLANTS 

A NUMBER of leaf spot infections were observed 
on vegetable, fodder and ornamental plants near 

Guntur, (India), during the rainy season and 

winter of 1974-75, Fruit rot of bhendi and leaf 
spots on Amarantus viridis L., Iponiea sepiaria Koen, 
Nyctanthes arbortrists L., Chrysanthemum cineraria- 
folium Vis, which are new records for India, are 
reported here. 

The fallowing procedure was adopted for all the 
diseases. The pathogenic fungus was isolated on 
Czapek—Dox agar medium from, several infected 
regions. The pathogenecity of the fungus isolated 
from diseased areas was proved by spraying the 

healthy plants with spore suspension, prepared in 
sterillized water from one week old culture and 

covering the plants with mo’st polyethylene bags for 
three days at room temperature (27-31° C). Reisola¬ 
tions yielded the original fungus in all the tests. 
The cultures were sent to CMI, England, for con¬ 
firmation of the identity of the pathogens. The 
details of the disease symptoms and the charac¬ 
teristics of the pathogens concerned are given in 
Table I, The fruit rot of bhepdi and the leaf spot 
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Table I 

Disease symptoms, cultural characters of the pathogens and their identity 
Host Disease Symptoms Cultural characters Identity of the pathogen 


Abelmoschus Fruit 

esculentus (L.) rot 

Moench (Bhendi) 


Amarantus viridis L. Leaf 
spot 


Ipomea sepiaria Leaf 

Koen spot 


Nyctanthes arbor- Leaf 

tristis L. (Har spot 

Singar). 


Chrysanthemum Leaf 

cinerariafoiiu??! spot 

Vis. 


Blackening of tips of 
developing fruits 
resulting in progressive 
drying from tips to 
base; small black 
necrotic spots are 
present on the fruits 

Small, brown to black 
necrotic lesions 
(3-4 mm) 


Brown, circular necrotic 
lesions with chlorotic 
halo (0*5-1‘0 cm). 
Necrotic zone showed 
typical concentric rings 

Large, oblong, brown, 
necrotic lesions with 
yellow borders (1-2 cm 
X 0-5-0‘8 cm) both 
along the margin and 
on the lamina, necrotic 
lesions gradually in¬ 
creased in size covering 
entire lamina 

Large, dark brown, 
necrotic lesions mostly 
along the margins. 

The disease spreads 
from basal to upper 
leaves 


Mycelium green to bluish 
^een, cottony, conidia 
in chains of 5-8, 
measure 38jLt-70ju, x 
8 /U.-14 fi. 


Mycelium black, conidio- 
phores neither septate, 
nor branched, conidia 
single celled, cylindrical 
with few vacuoles 

Mycelium green to bluish 
green, cottony, conidia 
in chains of 6-8, 
measure 35^-1 Op x 
S p—\4 fjL. 

Mycelium white turning 
to ash grey, condio- 
phores hyalline bearing 
conidia apically, conidia 
unicellular, hyaline, 
cylindrical with few 
vacuoles, measure 9 p- 
15 /A X 3 p-4 p, setose 
processes absent 


Alternaria state of Pleospora 
infect or ia Fuckel. (I MI 
194871). 


Clletotrichum sp. Atypical 
isolate belonging to C. 
dematium (Pers. ex. Fr). 
Grove group (IMI 194869). 


Alternaria state of Pleo. 
spora infectorid ‘ Fuckel. 
(IMI 194873).^^f 


Conidial stage of Glomerella 
cingulata (Stonem) Spauld 
and Schrenk (IMI 194870), 


A pycnidial fungus, my- Phoma herbarum Westend 
celium brown, pycnidia (IMI 194868). Since the 
numerous, immersed, pathogen is a soil fungus 
\5 p-15 p, pycnidiospores it is presumed that spores 
hyaline, oval, single from soil may be splashed 
celled, measure 4-5 p by rain to the basal leaves 
• 2-3 p causing leaf spots, from 

which the disease spreads 
to upper leaves. 


of Chrysanthemum had developed extensively and 
appear tO' be of economic importance to the 
ciiltivation of the respective hosts. 

Grateful thanks are due to Dr. A. Johnston, 
Director, CMI, England, for forwarding the 
reports on cultures sent to CMI, for identification. 
We are thankful tO' Sri B. V. Subbiah, JRF, Depart¬ 
ment of Botany, for his help in this work. One 
of us (CSKV) is thankful to CSIR, New Delhi, for 
the award of Junior Research Fellowship. 

Department of Botany, C. S. K. Vijaya Kumar. 
Andhra University A. S. Rao. 

Guntur 522 005, 

Andhra Pradesh, 

September 17, 1975. 


anatomical studies on the BULBILS 

OF COCONUT 

Bulbils of different origin have been reported 
earlier in coconut! "-i. However, the anatomy has 
not been investigated so far. The abnormal tissue 
described below initiated the present study. 

A thick fleshy globular tissue (diameter n 
3-8 cm) was observed within one of the leaf bases 
of a palm (Fig. 1), nearnhexCalicut University 
campus. The material was preserved in FA A and 
the tissue showed cellular structure with many 
vascular bundles oriented irregularly and the 
parenchymatous cells were isodiametrical with the 
peripheral layers compressed (Fig. 2). The neigh- 
bouiring leaf base fibres and tissues around this 
structure adhered to its surface. Internal tissue 
showed the presence of tann'ferous cells distributed 
all over and the globular structure was devoid of 
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fibrous tissue unlike the normal leaf base (Fig. 3)« of the leaf base during ontogenesis, as a result of 
In the normal tissue of the leaf base highly ' certain dishormony in growth, the etiology of which 
thickened sclerenchymatous patches were profusely remains unknown. However, such abnormal situa- 
distributed (Fig. 4). Regions of actively dividing tions are extremely rare and might be teratologi- 
parenchymatous tissues were also seen scatteredi cal. 



Figs. 1-5. Fig. 1. L,s.-of leaf base showing the abnormal tissue. Fig. 2. Cellular structure and 

distribution of vascular bundles' in the abnormal tissue. Fig. 3. Internally distributed tanniferons 

cells in the tissue. Fig. 4...,Profusely distributed sclerenchymatous patches (fibres) in the normal 
tissue in leaf base. ..Fig. X- Actively dividing and differentiating meristematic tissues in the abnormal 
structure and Fig. 6 . Peripheral tissue subtended wth closely placed vascular traces of axillary struc¬ 
tures. . . ■ - I , ~ 

"witHih the tissue and some of them contained Department of Postgraduate C. Mohandas. 

.difterentiated yasci^lar elements (Fig. 5). This Studies and Research in Botany, P. T: Annie. 

indicated differentiation within the tissue. Further, University of Calicut, K. Pavithran. 

the surface of the abnormal tissue was not smooth, Kerala, September 29, 1975. 

instead'; the sections showed undulated periphery, _ 

as represented by rudimentary patches of cells j ^ ^ j Bombay Nat. Hist. Soc., 1948 a. 

subtended with a few closely packed vascular 47 ^ 527. 

bundles representing axillary structures (Fig. 6 ). 2. , Bull. Indian Centr. Coconut. Cttee., 1954, 

It may be surmised that this structure might ^ —Jblelgineux, 1967 22 19 
probably be an axillary shoot/inflorescence which Fu’rtado, C. X.’and Barreto, P. C., Poom Agric 

might have got included within the basal tissues* Colh Mag., 1920, 12, 81, 
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Pre-historic Fauna of Kalibangan, Rajasthan, India 

While studying the collection of animal remains 
of Kalibangan, Ganganagar District, Rajasthan 
excavated by the Archaeological Survey of India 
during , 1962-65, a few interesting skeletal frag¬ 
ments came to'^our notice. The age of these 
fragments is about 3500 to 4000 years. Based on 
1500 fragments of different bones, we have identi¬ 
fied 18 species. Since a detailed report on the 
collection will take more time a preliminary 
account is given in this note. The total numbers 
of fragments of different bones of the species 
identified are given in the parenthesis. 


in the early days. This confirms the geological 
evidence that this arid zone area is of i recent 
origin. 

Thanks are due to Dr. S. Khera, and Dr. K. K. 
Tiwari, Deputy Directors of our Survey, for* the 
facilities provided. " 

Zoological Survey of India, S. Bknerjee. 
Calcutta 700 016, R. N. Mukherjee. 

August 28, 1975. 


1. Banerjee, S. and Chakravorty, S., Sci. and Cult, 

Calcutta, 1973, 39, 430. 

2. Nath, B., Indian Mus. Bull., Calcutta, 1969, 

4, 107. 


Table I 


Phylum 

Class 

Order 

Family 

Species 

Chordata 

Mammalia 

Carnivora 

Canidae 

Canis jamiliaris Linn. (8) 

Canis lupus Linn. (8) 

Fells chaus Goldust (38) 



Proboscidea 

Elephantida^w 

Elephas maximus Linn. (1) 



Perissodactyla 

Rhinoceretidae 
. Eqiiidae 

Rhinoceros unicornis Linn. (6) 

Equus hemionus Pallas (1) 



Artiodactyla 

Svidae 

Camellidae 

Cetvidae 

Sus scrota cristatin Wagner (68) 
Camleus sp. (8) 

Axis axis Erxl. (1) 

Cerviis unicolor Kerr (1) 

Cervus duvauceli Cuv (16) 




Bovidae 

Bos indicus Linn. (83) 

Bubalus buhalis Linn. (149) 

Capra fiircus aegagrus Erxl. (45) 

Ovis orientalis vignei Blyth (94) 


Aves 

Reptilia 

Columbiformis 

Galiiformis 

Chelonia 

Columbidae 

Phasianidae 

Testudinidae 

Columha livia Gmelin (2) 

Gall us sonneratti Term. (1) 

Batagura baska Gray (2) 

Kachiiga tectum Gray (2) 

Chiira indica Gray (18) 

Lh:^emys punctata (Bonne terre) (1) 


It may be .stated that Banerjee and Chakraborty 
(1973) have already reported one horned 
Rhinoceros from this collection. Nath (1969), in 
connection with the study of the role of animal 
remains in the early prehistoric cultures of India, 
casually mentioned about some of the common 
names of domestic arid wild animals. The occurrence 
of the species mentioned by us in Rajasthan and in 
Harappa (Prasad, B., 1936) and Mohenjodaro 
(Sewell, R. B. S. and Guha, B. S., 1931) prove their 
extensive distribution ip North Western India 


3. Ellerman, J. R., Morrison and Scott, T. C. S., 
Cheklist of Palaearctic and India Mammals, 
1758 to 1946, 1951. p. 1. British Museum 
(Natural History) Chromwell Road, S. W. 
7, London. 

Freshwater Cladocera (Arthropoda: Crustacea) from 
Northeast India 

Very little is known about cladoceran fauna of 
Northeast India. Cladocera from this area during the 
past year, were collected from freshwater bodies of 
§ome preas of Meghalaya ^nd Manipur, These 
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collections' reveal 17 species of which 14 are new 
records from the region and 3 are new to India. 
A list of the species along with collection localities 
for each given below, new records from India 
beng marked by (")• The seventeen species 
recorded b^low belong to five families and thirteen 
grnera. 
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as well as mature leaves were seen to be equally 
attacked. 

Pure culture of the fungus was obtained on PDA 
medium. The pathogenicity was tested on detacjicil 
leaves. The typical symptoms developed atfter 
5-6 days. The hypae are septate and branched, 
with smooth walled conidia occurring in chains, 


Short Scientific Notes 


SI. • ' Cladocera : Species 

No. ?'; 

Collection locality 

Family: SIDIDAE 

1. Diaphanosoma sarsi Richard 

.. Ward lake, Shillong (Meghalaya). 

Family: DAPHNIDAE 

2. *Simocephalus exspinosus (Koch) 

3. Simocephalus elhabethae (King) 

4. ScapholebMs kingi Sars 

5. Cerioda^hfa rigaudi Richard 

6 . Moina brachiata (J urine) 

(<5 

.. Ward lake, Shillong (Meghalaya). 

.. Ward lake, Shillong (Meghalaya), Ninthoukhong 
(Manipur). 

.. Ward lake. Fruit Garden, Shillong (Meghalaya). 

.. Ward lake, Shillong (Meghalaya). 

.. Ward lake. Fruit Garden, Shillong (Meghalaya). 

Family : BOSMINIDAE 
"7. Bosmina lon^irostris (O.F. Muller) 

.. Fruit Garden, Shillong (Meghalaya). 

Family: MACROTHRICIDAE 

8 . Streblocerus serricaudatits (Fischer) 

9. Macrothrix spinosa King 

10. Ilyocryptus halyi Brady 

.. Kangvai (Manipur). 

.. Sendra (Manipur) 

.. Golflinks, Shillong (Meghalaya). 

Family: CHYDORIDAE 

Sub-family.: CHYDORINAE 


11. *Camptocercus rectirostris Sch(^dler 

12. *Acroperus harpae Baird 

13. Alona affinis (Leyaig) 

14. Alona rectangula Sars 

15. Chydorus globosus Baird 

16. Chydorus sphaericus (O.F. Muller) 

17. Chydorus denticplatus Henry 

.. Lady Hydari Park, Shillong (Meghalaya). 

.. Ward lake. Lady Hydari Park, Shillong (Meghalaya). 

.. Fruit Garden, Mawlai, Shillong (Meghalaya). 

.. Kangvai (Manipur). 

.. Ward lake, Shillong (Meghalaya). 

.. Ward lake, Shillong (Meghalaya). 

.. Lady Hydari Park, Shillong (Meghalaya). 


The author is thankful to the Director, Zoologi¬ 
cal Survey of India, Calcutta, for providing the 
facilities to work out these collections and toi 
D;. A. K. Ghosh, Officer-in-Charge, Eastern 
Regional Station, Zoological Survey of India, 
Shillong, for his valuable suggestions and guidance. 
Eastern Regional Station, S. G. Patil. 

Zoological Survey of India, 

Shillong 793 003, November 20, 1975. 


A New Leaf Spot Disease of Plumeria acutifolia 
Caused by Alternaria alternata 

A severe leaf spot disease of Plumeria acutifolia 
a popular ornamental plant, was observed during 
the rainy season of 1975 around Guntur, Andhra 
Pradesh. The disease manifests itself in the form 
of brown necrotic spots measuring 1-4 mm. The- 
spots appear all over the leaf surface. The young 


2-5 transverse and 1-2 longitudinal septa are 
present. The conidia measures 24-34 /u X 8-16/4. 
The causal organism was identified and confirmed 
as Alternaria alternata (Fr) Keissler (IMI 197735). 

Grateful thanks are due to Dr. Ellis, CMI, 
England, for the identification of the fungus. 
Department of Botany, C. Bharatudu. 

Andhra University, A. S. Rao. 

Post-Graduate Centre, 

Guntur 522 005 (A.P.), 

December 15, 1975. 


Role of Tulsi Plant iOcimum sanctum') in Control of 
Mango Fruitfly, Dacus correctus Bezzi (Tephritidae: 
Diptera) * 

Occurrence of fruitfly, Dacus correctus Bezzi on 
Mango and chiku in South Gujarat has been 
reported by Shah and Vora (1974). In working 
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out the extent and the time of incidence as well 
as the damage to Mango and chiku crop, it was 
found for the first time that tulsi plant, Ocimiim 
sanctum worked as an attractant for the fruitfly in 
the area. Observations on the population counts 
revealed that all the fruitfiies attracted to tulsi 
plants were males only. On chemical analysis it 
was found that the leaves contained 20-4% methyl 
eugenol in its total essential oil content, and thus, 
played a role in attracting male fruitfiies as sex 
attractant. Preliminary biological experiments con¬ 
firmed that methyl eugenol would act as a bait 
material (Sex attractant) for the male flies. This 
behaviour is taken advantage of in the studies of 
population density of fruitfiies in the garden. 
'Gujarat Agricultural University, A. H. Shah. 

N. M. College of Agiiculture, R. C. Patel. 

Navsari Campus, December 11, 1975. 

1. Shah, A. H. and Vora, J. V., 1974 “Occurrence 
of Dacus correctus Bezzi (Tephritidae : Dip- 
tera) on Mango and chiku in South 
Gujarat,” Ind. J. Ent., 1974, 36 (1), 


Polygonum dumetorum L. A New Host for Puccinia 
polygonUambibii Pers. 

Polygonum dumetorum L. a wild growing plant 
in Kashmir between 6,000-9,000 ft was observed 
severely attacked by Puccinia polygoni-ambibii Pers. 
collected during August-September 1975. 

The disease manifests itself in the form of 
irregular brown patches measuring 2-5 mm across, 
found only on dorsal side of the leaf. Average 
patches of the disease per leaf was found between 
10-15, only mature leaves were seem to be attacked. 

The fungus is identified as Puccinia polygoni- 
ambibii Pers. (IMI 197021). The present fungus' 
has not been recorded on the above'host and hence 
constitutes a new host record. 

The author wishes his sincere thanks to Dr. 
M. B. Ellis and Dr. Mordule, CMI Ferry Lane, 
Kew, Surrey, England, for identification of fungus 
and toi Dr. G. N. Javeid, Reader, Department of 
Botany, for providing the facilities. 

Department of Botany, A. H. Munshi. 

University of Kashmir, 

Srinagar 6, November 14, 1975. 


Alkaloid Distribution in the Fruit of Solarium khasianum 

The variabilit3{ in the steroid content in Solanum 
khasianum has been attributed to various factors. 
Saini et al^ and Chandra et al^ found maximum 
amount of steroid at a particular stage of fruit 


harvest. Khanna and Murty^, however, reported 
that the plant maturity and the stage of fruit 
harvest at a particular period had an influence on 
the solasodine build up. Tht present note deals with 
the study of correlation of some characters with 
the steriod content. ' ■ 

Seeds of S. khasianum obtained from various 
sources were sown during October-November, 1967 
and the seedlings transplanted in the field during 
January—February, 1968, at a distance of 90 cm. in 
rows 90 cm. apart. A number of plants were 
chosen at random and the data were collected on 
fruit size, number of seed per fruit and solasodine 
per cent. Solasodine was determined as described 
earlier*, from fruits at uniform stage ..of develop¬ 
ment. The correlation coefficient between solasodine 
content and other variables has been calculated and 
presented in Table I. 

Table I 

Correlation coefficient between solasodine content and 
other characters in Solanum khasianum 


Characters Correlation coefficient 


1 . 

Fruit size and seed number . 

+0-90 

2 . 

Fruit size and alkaloid 

+0-21 

3. 

Weight of the fruit and 



akaloid 

+0-12 

4. 

Volume of the fruit and 



alkaloid 

+0T3 

5. 

Relative density of fruit and 



alkaloid 

-0 15 


It was pointed out^, that g-alkaloid is localised to 
the gelatinous layer covering seed surface. In the 
present experiment the seed number is correlated with 
fruit size, but no • correlation was observed betweefi 
the /.'-alkaloid content and fruit size. 

Janaki Ammal and BhaU also observed increased 
.(/-alkaloid content in induced polyploids but with 
a reduced seed number. Thus it appears that the 
mucillage secreting cells responsible, for the 
.(/-alkaloid are not only confined to the seed coat 
but also to other parts of the fruit. 

National Botanic Gardens, Andra S. Murty. 
Lucknow, October 27, 1975. 
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REVIEWS AND NOTICES OF BOOKS 


An Introduction to Tensor Analysis. By John 
R, Tyldesley. (Longman Group, London), 1975, 
Pp. xii -1- 114. Price £3.50. 

The author s slated purpose is to introduce tensors 
through examples in physical sciences, but the book 
could as well have been titled as ‘tensor analysis 
theory and applications to mechanics of continua’. 
The first and fifth chapters treat tensors in cartesian-, 
and generalised coordinates respectively. The second, 
third and fourth chapters can be read as applica¬ 
tions of tensors to continuum mechanics and to a 
few topics in field theory. Incidentally it may be 
mentioned that there are several books, both 
elementary and at an advanced level, precisely 
addressed to these topics. 

The treatment ^of employing tensors to read an 
equation or write it in concise form is unnecessarily 
cietailed, but detailed treatment where necessary is 
lacking. For example, while treating tensor calculus 
there are no examples on partial differentiation ; 
integration is explained^ by one example without 
"specifying that it is a line integral—more examples 
on surface and volume integrals would have been in 
order. The vector notations like div, grad, curl have 
not been extended to higher order tensors. In sum¬ 
mary the book is not well organized and lacks 
adequate treatment of important concepts which 
should be conveyed to an applied scientist or an 
engmeer in a simple manner. 

C. LFberoi. 


Introductory Quantum Chemistry. By A. K. 

Chandra. (Tata McGraw-Hill Publishing Co. 

Ltd., New Delhi), 1974, Pp^. viii + 227. Price 

Rs. 28*50. 

It is much easier to write a book on Quantum) 
Mechanics than one on Quantum Chemistry. 
Quantum Chemistry is a very vast subject, 
and proper justices cannot be done 
in one single book. Most of the books therefore 
follow a pattern which heavily shows authors’ bias. 
The present book is no exception.’ I would have 
expected some discussion at least of electrical and 
magnetic properties of molecules and intermolecular 
forces. Any phenomenon which cannot be explained 
by classical physics should come under Quantum 
Chemistry. 

It must be stated at the very outset that up-till 
pow the best book on Quantum Chemistry is the 


book by Eyring, Walter and Kimble. But that 
book is rather heavy going, for chemistry students 
of Indian Universities. Chandra has tried to 
follow the Mathematical rigour of Eyring’s book 
upto a certain stage. In so doing, however, he has 
omitted certain points which are rather 
unfortunate. He has not given discussion on sym¬ 
metry operators and their commutation relation 
with Hamiltonian. This has necessitated a crude 
algebraical treatment of Huckel molecular Orbital. 
In addition, he hts used these operators in explain¬ 
ing Woodward-Hoffman rule, which will carry no* 
sense to the students. The author has introduced 
the terms selection rule, long before he has treated 
transition probability. This is neither permissible 
nor desirable. 

One exceptional feature of this book is a large 
number of worked out problems. The problems are' 
very well selected and if the students are made to 
work them out, they will get a good grounding of 
the subject. 

On the whole the author has tried to give a 
modern outlook to the subject and I am sure the 
students in Indian Universities will benefit by reading 
this book, if helped and supplemented by the 
teachers. S. Basu. 


Man-made Lakes and Human Health. Edited by 

N. F. Stanley and M. P. Alpers. (Academic 

Press, London, New York), 1974. Pp. xvi + 495. 

Price £12.40. 

This is a very timely publication, to focus the 
attention of the Engineers and the Governments 
engaged in the construction of big dams, on the 
‘Health hazards of Man-made lakes’ and to 
emphasize the. vital importance of conducting 
ecological studies with special reference to the 
Health problems of the geographical area con¬ 
cerned, much prior to the building of the dam 
itself. 

Man-made lakes are all examples of human 
interference with eco-systems that have evolved 
slowly but are now subject to profouhd disturbance. 
Though, the increased agriculture and power 
potential created by dams should lead to 
increased health and. well being, in the human 
populations living around them, millions of people 
are suffering today from infectious diseases 
associated with the development of Man-made lake^ 
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Many of these diseases have not yet been con¬ 
trolled particularly schistosomiasis, malaria and 
arbovirus infections. 

The justification for building the dam in the first 
place is based on economic grounds and human 
health is frequently forgotten. Failure to attend 
to the health aspects of any large Man-made lake 
may lead to economic disaster. For this to be 
arvested, health planning must be built into the 
project from its inception, long before anything 
is build and continued long after the lake has filled, 
until the health provisions are fully incorporated 
into the public health structure of the country con¬ 
cerned. 

This volume vividly portrays, with an in-depth 
study, the health problems posed by the construc¬ 
tion of nine lakes in different regions of the world. 
The specific geographical areas exemplified are : 
The Kariba dam over the river Zambesi in Central 
Africa, the Aswan High dam and the resulting Lake 
Nasser in Egypt, the Ord river dam of tropical 
Australia, Ubolratna dam complex of Thailand, 
reservoirs of the Great Central California basin, 
the Brokopondo research project in Netherland, 
the Kisumu project in Kenya, the Kainji dam in 
Nigeria and Volta lake of Ghana. Besides the 
engineering problems, the ecological disturbances 
caused, the health hazards encountered during and 
after the construction of the dams, the lessons to 
be learnt from the lack of perspective planning 
and tragic events that occurred in the resettlement 
of the population in some projects have been 
brought out very graphically. 

The health hazards associated with the specific 
projects dealt with in detail include schisto- 
sominiasis, malaria, arbovirus infections, trypano¬ 
somiasis, filariasis,leptospirosis, leishmaniasis, ankylo¬ 
stomiasis plus malnutrition and other facets of 
parasiticism that determine the destiny of man. 
particularly in the developing countries of the 
world. 

Evidence presented in the volume indicate that 
dams and Man-niade lakes may descrease as well 
as increase human health and prosperity ; planning 
should be multidimensional from the beginning and 
be based, where possible, on specific local data ; 
ecological changes following the construction of the 
dam should be monitered ; engineers, economists 
and scientists should co-ordinate their activities at 
all stages and human health must be given explicit 
consideration at all stages of the planning, construc¬ 
tion and use of Man-made lakes. 

With its wealth of technical details and in-depth 
studies, this volume will prove extremely useful 
as a reference work for engineers, public health 
personnel, agriculturalists, administrators and 
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students of the biomedical sciences andV; provides 
sufficient accurate data to enable governments, 
public health authorities and the scientific com¬ 
munity to make ' intelligent decisions, about 
Man-made lakes. M. Sirsi. 


Magnetoelectric Interaction Phenomena in 
Crystals. Edited by A. J. Freeman and 
H. Schmid. (Gordon and Breach Science 
Publishers), 1975. Price $ 19.50. 

The book .contains the invited lectures and the 
contributed seminar papers presented at the 
Symposium on Magnetoelectric Interaction Pheno¬ 
mena in crystals held at the Battelle, Seattle 
Centre, Seattle, Washington, U.S.A., 21-24 May, 
1973. 

Magnetoelectric (ME) phenomena consist of 
the induction of a magnetization by an electric 
field, and the induction of an electric polarization 
by a magnetic field. The birth of this field was 
'n 1956, when Landan and Lifshtiz showed from; 
symmetry considerations that the phenomena could 
exist in their well known book on electrodynamics 
of continuous media (English Edition Addison- 
Wisley, 1960). Soon after, the effect was demon¬ 
strated in Cr^O.^ by the work of Dzyaloshinskii, 
Astrov and Rado and coworkers. By 1961 both 
the electrically induced and the magnetically 
induced effects were demonstrated in Cr^O.^. 

In the search for additional ME materials, it was 
soon realized that only certain magnetic symmetry 
classes were compatible with the ME effect. A great 
majority of magnetically ordered crystals belong to- 
the magnetic symmetry classes which forbid ME 
effects, and, hence it is not surprising that until 
1970 only 13 ME materials were discovered. The 
growth of the field after 1970 has been very rapid 
and some practical applications appear to be 
possible in the near future. 

The book under reviews has brought together the 
status of knowledge in this field upto 1973. Very 
useful introductory articles on various aspects of the 
subject are also included. For instance, Opechowski’s 
article on magnetoelectric symmetry, Rado’s survey 
of microscopic mechanisms of ME effects, O’Dell’s 
survey of ME measurements, and Schmid’s classifica¬ 
tion of ME Materials are excellent reviews, with 
sufficient introductory material. Other papers in 
the book cover recent investigations of most of the 
active workers is the field. 

The book provides an excellent review for all 
workers in the field of magnetoelectric phenomena, 
crystal physics, magnetism, ferroelectricity, and 
structural phase transitions. I am sure the avail- 
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ability of this book will encourage many research' 
workers to work in this area. 

R. Srinivasan. 


The Physical Principles of Electron Para¬ 
magnetic Resonance. By G. E. Pake and T. L. 

Estle. (Second Edition, W. A. Benjamin, Inc.), 

1973. Price $ 19.50. 

This is the second edition of the well known 
book by Professor G. E. Pake, published in 1962. 
Ihe present edition too has been written for the 
advanced student and the research worker 
who have had a course in quantum mechanics. 
The subject of E. P. R. has become too vast 
to allow a single book to cover all aspects 
completely. This book therefore sets out to 
explain the basic principles of the subject and 
illustrates the applications to some problems in. 
solid state physics. 

Chapter 11 on the phenomenon of magnetic 
resonance is written with delightful clarity. The 
precision of spin systems is described with a number 
of figures in such a manner that it can be visualized 
by the reader. The next few chapters lay the 
foundation of the study of transition metal ions by 
EPR introducing the spin-Hamiltonian technique. 
A fairly complete treatment of the subject has been 
achieved. The chapter on interactions deals with 
the study of exchange in some detail and line 
shapes briefly. 

CJiapter VII describes the effect of stress and 
external electric fields in EPR. This topic has not 
been discussed in many books or reviews, and is 
thus, a particularly interesting and useful part of 
the book. The next two chapters on spin lattice 
relaxation and the effects of moltion in liquids make 
an introduction to these two vast areas. The 
treatment of these topics is necessarily only brief and 
general. The examples in Chapter X are quite varied 

but are mainly from solid state physics. Double 

resonance is only briefly mentioned. 

The book throughout contains references for 
further reading and this will be particularly 

appreciated by the beginner, attempting to enter 
this field in which the literature has already 
grown to such enormous proportions, in the total 
span of thirty years that the subject has been in 
existence. The text has been illustrated by a 

good number of figures. 


The book is to be strongly recommended for 
advanced students of solid state physics, and tO' 
all research workers in magnetic resonance 
interested in problems in physics. 

R. Srinivasan. 


Elements of Electronic Navigation. By N. S. 

Nagaraja, Indian Institute of Science, Bangalore. 

(Publishers : Tata McGraw-Hill Publishing 

Company, Ltd., New Delhi-1), 1975. Pp. ix + 139. 

Rs. 15-00. 

The book Elements of Electronic Navigation 
by N. S. Nagaraja is supposed to provide an intro¬ 
ductory treatment of the subject to a student of 
Bachelor’s degree in Electronics. The book des¬ 
cribes the various physical concepts used in naviga¬ 
tion in a very simple and lucid way. The author 
of the book seems to have definitely avoided going 
hto a more quantitative treatment of the subject 
which, in my opinion, would have been more use¬ 
ful lo a student of Bachelor’s degree. However, 
the book does provide an overall view of the 
various navigational aids including the self-con¬ 
tained system of Doppler Radar and inertial naviga¬ 
tion which should be quite useful to- a beginner. 
The chapters on inertial guidance system and of 
recent developments such as Doppler VOR and 
Omega system are particularly well written. 

The more seriouis drawback of the book is in 
its casual treatment. of the recent developments in 
this field. Even if the subject of satellite navigation 
systems does not unfortunately form- a part of the 
syllabus for the Bachelor’s degree, I believe, the 
book would have been more useful if it had dealt 
w'th this subject in some greater detail to provide 
a Bachelor student at least a working concept of 
this subject. Particularly in veiw of the fact that 
a student of engineering does not have easy access 
to recent developments, whereas a large number of 
books are available on conventional navigational 
techniques, such an approach by the author would 
have had a great merit. Nevertheless, as an intro¬ 
ductory book, it is well written and contains a 
number of references as well as exercises listed 
at the end of the book which should prove useful 
to a graduate student of communication engineering. 

U. R. Rao. 
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2-^2+ BETA TRANSITION OF 

B. MALLIKARJUNA RAO, C. NARASIMHA RAO, P. MALLIKHARJUNA RAO, 
RAJAN MATHEWS and K. VENKATA REDDY 
Laboratories for Nuclear Research, Andhra University, Visakhapatnam 530 003 


Abstract 

A Siegbahn-Slatis intermediate image magnetic coincidence spearometer has been used 
to study the spectral shape of the non-uriquc first-forbidden beta transition in The beta 

with an end-point energy of 2000 keV follows the spin sequence 2“-^ 2^ and has been 
studied in coincidence- with the 1520 keV gamma that follows it. The shape has been fitted 
with a correction faaor of the form C(W) = k (1 -f- aW + cW'^) with 

a = -O-ll ±: 0*060, b = 0*701 ± 0*192 and t 0*012 ± 0*072. The results of the 

present investigation are discussed from a suitable nuclear model interpretation point of view. 


Introduction 


rpHE decay scheme^ of is well established. 

The outermost beta following the spin 
sequence 2~ 0+ with an end-point energy of 

3520 keV is a first-forbidden unique transition^. 
The first inner beta component of present interest 
is a 2" —>• 2"^ non-unique first-forbidden transition. 
Beta transitions with A J ~ 0 like the 2“ -> 2*^ 
transition in the case of are governed by all 
the six matrix element parameters. It is difficult 
tO' find unique solutions for these transitions in 
spite of accurate measurements of the beta decay 
observables. To add to this discrepancies in the 
measurements of various observables, persist 
because of the different experimental methods 
adopted by various authors. And as such measure¬ 
ments and re-measurements of the various beta 
decay observables governing the 2" —> 2+ transi¬ 
tions are widely found in literature by the various 
groups of researchers using different instruments. 
This has prompted the authors to re-investigate 
the spectrum shape of the 2~ —> 2+ transition in 
with present set-Up which yields accurate 
results. 

The 2“ - 7 - 2+ component of the present interest 


has a 


^.value g) 


6*8 which is not much 


greater than the end-point energy (==« 4 
units) thus suggesting the non-applicability of 
^-approximation to this Case. There have been 
several investigait’ons on this (2~ -> 2+) inner 
beta of 42 k. Koertz^ using a coincidence magnetic 
spectrometer and later Pohm et dlA, using singles 
spectrometer independently reported an allowed shape 
in the energy region 0 * 5 to 1 * 97 MeV, within 
statistical fluctuations. This is in contradiction, 
with high log ft value and the small value of 
^ (compared to W^^). Andre et aJJ\ using a 
Siegbahn-Slatis intermediate-image coincidence 
spectrometer and Daniel et al.^, using a Heidelberg 
intermediate-image coincidence spectrometer report 


a considerable deviation from the allowed shape. 
They performed the shape factor analysis and fitted 
the data to a correction factor • of the form 
(C (W) = ^ (1 + flW + fi/W + cW^). The value of 
the constants a, b and c reported in the above two 
works differ from each other. It is, therefore, felt 
worthwhile to undertake a systematic investigation 
of this beta transition in using the present 

standadised set-up. 

Experimental Details 

The radioactive material was produced by neutron 
irradiation of the enriched (99*49%) procured 
from ORNL, Tennessee, in the CIRUS reactor of 
BARC, Bombay. The radioactive material was 
obtained as a chloride in dilute HCl solution. The 
source was received in three consignments for the 
present experimentation. Uniform sources were 
prepared on thin aluminised mylar backing by 
vacuum evaporation. In general the source thick* 
nesses for coincidence experiments ranged from 
100-120 Mgm/cm- and that of singles spectra fronnj 
30-60 /4gm/cm-. The sources were all of 2 mmi 
diameter. The total time taken for each run was 
restricted to 8 hours to reduce the decay correc¬ 
tion. 

A Siegbahn-Slatis /j-ray spectrometer is used to- 
irivestigaite the beta spectrum. The optimisation of 
the spectrometer for precision analysis of beta 
spectra and elimination of back scattering effects, etc., 
have been described elsewhere^'t). The details of 
the modifications, optimisation of the spectrometer 
for coincidence studies and its operation have been 
described elsewherei 0 “i 2 . 

An overall test of the equipment, was obtained 
from a measurement of the coincidence spectrutn of 
the 960 keV ^ group in under conditions' 

similar to those used in the -t-K experiment.. The 
shape factor plot was fitted to a linear, correction 
factor of the form C(W) k (1 -}- nW) with 
a = (— 0*025 ± 0*008) (m^ and the end¬ 

point energy of the beta is 962 ± 2 keV. This 


Cu^^. Sqi,—2 
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result is found to be in excellent agreement with 
the earlier reported worksi''"^^. 

The coincidence spectrum was recorded by 
scanning the beta spectrum in coincidence with the 
1520 keV gamma rays. The resolving time of the 
coincidence unit was set at 24 ns. The 1*52 MeV 
gammas were accepted in a window of 30% of the 
photopeak in the gamma, channel. All spectra were 
roughly scanned in steps of 50 keV in the energy 
range 200 to 1850 keV. For each run about 3,000 
counts were collected at the maximum of the beta, 
continuinn. The observed count rate was corrected 
for (i) chance rate, (ii) finite spectrometer resolution, 
{Hi) back-scattering, (iv) coincidence efficiency and 
(v) beta-gamma angular correlation anisotropy. 

The shape of this transition was also analysed 
from the singles experiment. The singles spectrum 
was recorded in the range 0*200 to 3*5 MeV in 
steps of 60 keV. The outer beta with a spin change 
(AJ) equal to 2 is unique firstforbidden transition 
and has been analysed- fitting the spectrum to a 
correction factor for the form 

C (U) = Jr 9 L^/Lo) d - W). 

The shape of the inner beta component was con¬ 
structed by eliminating the influence of the outer 
beta by the subtraction method. 

The spectra were analysed by standard procedures 
described earlier'^"*^ Figure 1 shows the F.K. 



Fig. 1. Fermi plot of K-42 bata spectrum in 
coincidence with^ the 1520 keV gamma-ray. 

plot of the co'ncidence spectrum. The correct 
end-point energy was judged from the behaviour of 
the shape factor curves when the end-po'nt 

energy, is varied in steps of 2 keV. The experimental 
shape factor was weighted least-square fitted to a 
shape correction factor of the form C (W) = k 
(1 + aW b/W Jr cW-) and is represented 
by the dashed line in Fig. 2, for the data 
corresponding to the run No. 2. The results due 
to the three coincidence runs and the singles run 
are summarised in Table I. From Table II, it 


can be seen that the present results concerning the 
values of end-point energy are in substantial 
agreement with those of Andrew. 



Fig. 2. $hape-factor of (2000 keV). The 

experimental points are fitted with c (W)=/<: (1 
b/W -F eW“) by weighted least squares. The three 
solid lines represent the theoretical estimates from 
the matrix elements sets due to Verna Reddy et al. 

Discussion 

First-forbidden transitions with no spin change 
are in general too involved to facilitate a matrix 
element analysis as these transitions are caused 
by as many as six matrix elements. However, it 
is interesting to note that most of these transitions 
exhibit the characteristics of an allowed beta 
transition and can be well described by the 

^-approximation or the so-called ‘quasi-allowed 
approximation'. This is not surprising as a cancella¬ 
tion effect is not likely tO' take place simultaneously 
in both V and Y. As can be seen from shell 

model, a reduction in Y by an accidental cancella¬ 
tion is also highly improbable, except in the case 
where /\ in equation Y = — f (/■, - i - 1 2 

is about 1. The large spectrum shape 
deviation (of the order of 35%) as found in the 
present work and also the large beta-gamma 

anisotropy concerning the 2” -> 2+ beta transition 
in ^-K besides a high log ft value show the break¬ 
down of f-approximation in this case. Also, the 
condition for ^-approximation, namely, ^ 
(W(> — 1) is not satisfied inasmuch as that the 

ratio of — 1)/^^ 0*6 for this transition. Thus, 
this transition can only be classified as one that 
deviates from ^-approximation!^ and this deviation 
may perhaps be due to an accidental cancellation 
in Y or V or due to a selection rule effect. Verna 
Reddy et have evaluated, using S'mms^^^ 

accurate formalism, the six matrix element para¬ 
meters associated with this transition in ^-K with 
their beta-gamma angular correlation results 
coupled to the shape factor due to the present 
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Table I 

Results of the beta shape factor analysis of the 2“ 2+ beta in 

Shape factor C (W) = ^ (1 + aW + 6/W + cW^) 

Run No. Eo(keV) -—- 

a (wo c ) ^ b OriQ c^) c (mo c^)~^ 


Coincidence 1 

2001 ±2 

-'0111i006 

0*701 ±0-192 

0*012±0 072 

2 

2000±2 

-0111i005 

0*697±0-178 

0012±0 061 

3 

2003 ±2 

-0114±005 

0*662±0*182 

0012±0 063 

Singles 1 

1995±2 

-0*324ib0 023 

1*270±0 088 

0 035 ±0 002 



Table II 



Comparison of the end-point energy and the shape correction factor constants due to different authors for the 



1 MeV transition of 




En f keVl 

C(W) = 

= ^'(l + flW + />/W + cW-) 




a (mo 

h (mo c“) 

c (mo 

Pohm« 

1980 

0 < a < 0-1 



Andre^ 

2000 

-0-12±004 

0*67±006 

0-013±0-008 

Daniel® 

2000 

-0'15±0 026 

0*81±0*47 

-0-020 ±0 030 

Present work 

2000 

-011±005 

0*70±0*178 

0012±d06l 

Table III 


Matrix element parameter sets reported by Verna Reddy et al.®, consistent with the present shape measurements 



Y 

V 

.V 

u 

w 

z 

A 

A CVC 

Set I 

0*440 

2*28 

-2*56 

-4*28 

-2*70 

1-00 

0-25 

310 

Set II 

0*500 

2-28 

-2*56 

-4*18 

-2-70 

1*00 

0*32 

3-03 

Set m 

0-378 

2*20 

-2*35 

-3*82 

-1-60 

1*00 

0-29 

3 06 


investigation- and' th^ circular polarisation results) 
due to De Saitigndn-^>. Figure 2 shows the shape- 
predicted by three sets due to this analysis and the 
corresponding values are tabulated in Table III. 
From Fig. 2 it can be seen that the shape predicted 
by Set 1 is in good agreement with the present 
measuremepl, .On,,e^|nn^ the. various values of 
the parameters, especially the value of Y. which is 
reduced by one order of magnitude when compared- 
to other matrix element parameters one can only 
conclude that there is a significant suppression in 
the magnitude of Y which could be due to an 
accidental cancellation and this is in clear agree¬ 
ment with the conclusion we arrived at earlier when 
we considered the applicability of ^-approximation 


to the present behaviour of the beta spectral 
shape. 

ApplicabilJy of Nuclear Models to the 2“ 2+ 

Transition .—jg an odd-odd nucleus with 19 
protons and 23 neutrons decaying via beta decay 
to the even-even daughter nucleus -^-Ca, with 
20 protons and 22 neutrons. In the shell description 
the parent state can be given as 1 ^ 7/2 while the 
daughter slate as 1 a neutron transforming into 
a proton. In a transition of this kind where. 
Al = 2, only the rank 2 matrix element J should 
be different from zero and the shape exhibited by 
such a transition should be of the unique first- 
forbidden type. But, this is not true in the present 
case, when one examines the shape factor plot of 
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the beta spectrum and also the values of the nuclear 
matrix element parameters due to the analysis of 
Verna Reddy et alM inasmuch, as the rank zero' 
and one matrix elements make significant contribu¬ 
tions to this transition. From this it may be con¬ 
cluded that the 2“ and 2+ states of and 
respectively cannot be represented as pure shell 
model states. Andre et alP, suggested an admixture 
of 2 parent state. Then, the transition 

may follow the spin sequence 2 pg.., 1 In 

this case where A J = 0, all the six matrix element 
belonging to rank 0, 1 and 2 govern the beta 
transition. Following this an attempt is made to 
compute the matrix element ratios x/z, u/z and 
w/z employing the expressions of Rose and Osborn2h 
The values thus obtained are given below. 
xjz = - 0-2976, ujz = - 1.4140 and 
wjz = - 1-3691. 

A comparison of these values with the experi¬ 
mentally derived ones given in Table III, shows that 
even this description based on an admixture of 
configurations does not give a correct picturisation 
of the involved parent state. Hess^^ suggests another 
alternative to explain these matrix element para¬ 
meters by introducing a deformed component both 
in the parent and the daughter states. This 
requires, the vanishing of rank one matrix elements. 
From the present solutions of matrix element 
parameters, it can be seen that these matrix 
elements are different from zero. Thus the sugges¬ 
tion of Hess alsO' appears to be not true for the 
present case. From a model point of view both 
the parent and the daughter states are not well 
understood. Finally one can only conclude that a 
theoretical investigation of the present involved 
state from several angles would be highly useful 
in explaining the present trend of this 2-0 MeV 

transition in 42K. 
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SYNTHESIS OF GLABRANINF. 5, 7-DIHYDROXY-6-PRENYL-FLAVANONE AND 
5-HYDROXY-7-METHOXY-6-PRENYL FLAVANONE 

V. A MaNCHANDA, A. K. BATTA, P. L. KHANNA and R. N. KHANNA* 

Department of Chemistry, Delhi University, Delhi-1 

Abstract 

An unambiguous synthesis of glabranine (I), 5, 7-dihydroxy-6-prenyl flavanone (II) and 5- 
hydroxy-7-methoxy-6-pfenyl flavanone (III) have been carried out starting from phloroglucinol and 
cinnamoyl chloride. Syntheses of two chromeno-flavanones have also been reported. 


Glabranine (I) m.p. 154--55-' was isolated from 
Glycyrrhiza glabra^ and has been assigned the structure. 
8-C-prenyl-5, 7-dihydroxy-flavanone from its spectral 
studies. Recently an isomer of Glabranine, 5, 7- 

* All correspondence should be addressed to 
R. N. Khanna. 


dihydroxy-6-prenyl flavanone (II) and the r cthvl 
ether (III) have also been isolated from Derris Rariflora- 
and the structures established based on spectral data. 
They have now been synthesised and the prorenies of 
the synthetic compounds have been found to be in 
complete agreement with those reported in the literature. 
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Treatment of phloroglucinol with cinnamoyl chloride 
and aluminium trichloride in nitrobenzene .yielded 
5, 7-dihydroxy flavanone^ (IV), m.p. 170-7$'!. The 
compound (IV) (1 g) on treatment with 2 -methyI-but- 
3-en-2-ol (0*4 ml) and boron trifluoride-etherate in 
dry dioxan for one hour at room temperature gave a 
mixture of five compounds, as shown by TLC, one 
of which was the starting compound. The reaction 
product was taken up in ether and the ether solution 
extracted with 1 % sodium carbonate and 1 % sodium 
hydroxide respectively. The sodium carbonate soluble 
fraction yielded the unreacted starting material (60% 
recovered). The sodium hydroxide soluble fraction 
was found to be a mixture of two components and was 
subjected to column chromatography over silica gel. 

Elution with petroleum ether-benzene (7:3), yielded 
a colourless compound (II) (40 mg), crystallised from 
petroleum ether-benzene, (C 20 H 20 O 4 ), m.p. 214-16"', 
A„,a5:295 nm, 3350, 1650, 1625, 1575cm-^ It 

gave dark brown colour with ferric chloride and agreed 
with 5, 7-dihydroxy-6-prenyl-flavanone in all respects^ 
(lit. m.p. 212-14°). The compound was methylated 
with T 1 mole of dimethyl sulphate in acetone contain¬ 
ing potassium carbonate. The compound III crystal¬ 
lised from methanol as colourless needles, (C 21 H 22 O 4 ), 
m.p, 98-99° (lit. m.p. 90-92°), 3375 ^ 1 ^ 40 ^ 

1617 cm“^ It gave brown colour with ferric chloride. 
The NMR (CDCls) of the methyl ether showed the 
following peaks: 8T2-03 {s, IH, chelated -OH), 7-26 
( 5 , 5H, 5-88 (s, IH, C^-H), 4-86-5-36 (m, 2H, 

Ca-if and > C = CH-), 3-72 {s, 3H, OCHz), 3-10 
{d, J - 7 Hz, 2H, Ar-CH 2 -CH - C <), 2-60-2-90 

(m, 2H, Ca-Ha) 1 • 60 and 1 • 70 ( {2s, 6 H, =. | • 

V ^chJ 

Elution of the column with petroleum ether-benzene 
(1:1) yielded the other compound I, colourless needles 
(50 mg) from petroleum ether-benzene, (C 20 H 20 O 4 ), 
m.p. 155-57° giving dark brown colour with ferric 
chloride; A^^ax 297 nm; 3360, 1645, 1620, 1560, 

1520 cm-i. NMR (CDCI 3 ): 8 7-28 {s, 5H, 

5*91 {s, IH, Ce-H), 4-90-5-50 {m, 2H, C^-H and 
> C - CH-\ 3 • 17-3 -47 (m, 2H, Ar-Cifa-CH = C<), 

2-75-3-00 (772, 2H, Ca-iTa), 1*66 and 1-68 (^2s, 6 H, 
yCH,\ 

— ^ y properties of the compound were 

found to be in complete agreement with those 
reported for glabranine^ (lit. m.p. 154-55°). Compound I 
was methylated using M mole of dimethyl sulphate 
and potassium carbonate in acetone and the methyl 
ether (V) crystallised from methanol, (C 21 H 22 O 4 ). m.p. 
n0-lV;.v^ 2375, 1640, 1620cm-i; NMR (CCI 4 ): 
$11-95 (j, IH, chelated -OH), 7-2 {s, 5H, -C^H^), 


5-90 (.?, IH, Cc-^), 4-80-5*40 (m, 2H, C.-H and 
> C - CH-), 3-75 (s, 3H, ~OCH,), 3 10 (^, J - 7 
Hz, 2H, Ar-C^STa-CH = C <), 2-70-2 Q0 {m, 2H, 

/ yC/JaN 

Oz~H^, 1-58 I .y, 6 H, = C<f |. To confirm that 
y ^CHj 

glabranine (I) is the 8 -prenyl flavarione its 7-0-methyl 
ether (V) was subjected to treatment with DDQ in 
boiling xylene for 16 hours when V was recovered 
unchanged. This proved that the prenyl group in 
V and I was at 8 and not at 6 position. Had it been 
at 6 , it would have resulted in a cyclised product. 
Treatment of 7-0-methyl ether (Til) of II under the 
same conditions resulted in a cyclised product devoid 
of ferric reaction, proving thereby that 11 is the 6 - 
prenyl flavanone. The cyclised product was very 
small to do further investigations. 



OH 0 
IX 



OH O 


I ft a R,-=M , Py 

IT R = ^ ft, a Pr 

VO/ R=:H,ft,= ftj^= py 

^CH,. 


The remaining ether solution was found to be a 
mixture of two compounds and was subjected to column 
chromatography over silica gel. On elution with 
petroleum ether a colourless semi-solid (VI) (40 mg) 
was obtained which could not be crystallised but was 
single on TLC (Benzene). It gave brown colour 
with ferric chloride. A„,,x 285 nm; 3360, 1645, 

1575, 1565 cm-i; NMRfCCl^): 8 7-2 (s, 5 H, ~C,H,), 
5-78 (s, 2H, Ce-H and Cg-H), 4-95-5-40 (w, 2H,' 
Ca-H and > C = CH~), 4-32 (d, 1 = 7 Hz, 2H* 
-0-CH2-CH=), 2-50-2-85 (w, 2H, Ca-T/g), 1-61, 

1-68 ^25, 6 H, The NMR showed that 

the compound VI was 7-0-prenyl-5-hycrcxy-f!avanone 
and this was confirmed by O-prenylaticn of IV using 
prenyl bromide in acetone containing potassium car¬ 
bonate when the semi-solid obtained was found to be 
identical with VI (Co-TLC and T.R.). Further elu¬ 
tion of the column with petroleum ether-benzene 
( 1 : 1 ) yielded a solid which*'crystallised from petro¬ 
leum ether-benzene as colourless needles (30 mg), 
(C 25 H 28 O 4 ) m.p. 100 - 101 °; brown colour with ferriq 
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chloride; 3360, 1625, 1605cm-^. The NMR 

of the compound showed it to be 5, 7-dihydroxy-6, 
8-di-C-prenyl flavanone (VII). 

Since a number of hydroxy chromenoflavanone are 
known to occur in Nature, it was considered worth¬ 
while to prepare the two isomeric chromenes from 
II and I. Thus, when 11 was treated with DDQ in 
benzene solution for two hours the corresponding 
chrorrene (VIII) was obtained in 70% yield, as colour- 
ess needles from methanol, (C20H18O4), m.p. 132-33°; 
brown colour with ferric chloride; -70, 292 run; 
vNuW 1650cm-\ NMR (CDCI3): 3 12-46 (s, IH, 
chelated -OH), 7-45 {s, 5H, CeH,), 6-54 (,d, J = 11 
Hz, IH, Ar-Cff-CH-C-O), 6-01 (s, IH, 5-26- 

5-49 (m, Ci-Hmd Ar-CH = C/f-C-0-), 2-73-3-03 



A similar reaction with I yielded the chromene (IX) 
in 70% yield. It was crystallised as colourless needles 
from methanol, (CaoHigOi), m.p. 100-101°; brown 
colour with ferric chloride; 266, 292 nm; 

1650 cm-i NMRiCDCla): 3 12-41 (s, IH, chelated 
-OH), 7-45 (^, 5H, -CeHi), 6-64 (d, J = 11 Hz, 
Ar-C.ff = CH-C-0-), 6-00 (s, IH, C,-H), 5-25-5-61 
(m, 2H, C,-if) and Ar-CH = CH-C-0-), 2-80-3-11 


(m, 2H, Ca-ffa). 1-44 (^s, 6H, > 
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DECRYPTIFICATION OF NITRATE REDUCTASE ACTIVITY IN THE YEAST CANDIDA UTILIS 

V. PRABHAKARA CHOUDARY and G. RAMANANDA RAO 
Microbiology and Cell Biology Laboratory, Indian Institute of Science, Bangalore 560 012 (India) 

Abstract 

A diverse variety of chemicals and drugs are known to aifea the cell walls of bacteria 
and yeasts resulting in an enhanced access of the intracellular enzymes to the added substrates. 

The ability of organic solvents, antifungal drugs, detergents, and chelating compounds to 
decryptify NAD(P)H: nitrate oxidoreduaase (EC 1.6.6.2) activity in Candida utilis, has 
been investigated. Of these, toluene, butanol, 2-phenylethanol and amphotericin B, in that 
order, are effective. The degree of decryptification is dependent on the concentration of the 


agent, and at 20% (v/v), toluene-ethanol 
cell preparations greatly aid in the regulatory 

Introduction 
NVESTIGATIONS concerning regulatory pheno¬ 
mena, viz., induction and repression of various 
enzymes such as ^3-galactosidase in Escherichia coli 
were carried out ifi situ using permeated bacterial 
cellsi"^, thus doing away with the laborious process 
of preparing cell-free extracts. The growing 
awareness in the recent past of the fallacies inherent 
in inferring the in vivo situation from in vitro 
observations further strengthened the surge of 
interest in the development of novel methods to 
decryptify various enzymes and assay the activities 
in situ in permeated cells of a variety of 

organisms4-io. 

The detailed studies on the regulation of yeast 
nitrate reductase (EC 1.6.6.2) (NAR) under 
investigation in our laboratory which involve 
determination of rapidly changing enzyme levels^, 
necessitated the developnient of an alternate assay 
method, which is simpler, rapid and more sensitive 
th^n the conventional iri vitro procedure. 


cited highest enzyme activity. These permeated 
smdies of various yeast enzymes in situ. 

The paper is concerned with the examination of 
t|ie relative effiicaoy of different compounds in 
decryptifying NAR activity in induced Candida 
utilis cells. The typical method used to assay the 
decryptified NAR activity in situ using permeated 
C. utilis cells is also described. 

Materials and Methods 

Chemicals .—Lab reagent grade benzene was pur¬ 
chased from Sarabhai M. Chemicals, and solvent ether 
from Alembic Chemical Works Co. Ltd., Baroda. 
Analytical reagent grade chloroform, DMSO, DMF, 
acetone, propanol, butanol, amyl alcohol, potassium 
nitrate, sulfur-free grade lab reagent toluene and 
polyethylene glycol 400 were purchased from BDH 
Ltd., Bombay, india. 2-Phenylethanol, amphotericin 
B, nystatin, griseofulvin, sodium salt of EDTA, 
NADH, FAD, DTT, and crystalline bovine serum 
albumin were obtained from Sigma Chemical Co , 
St. Louis, U.S.A. Miconazole (l-(2-(2, 4-dichloro- 
phenyl)-2-[(2, 4-dichlorophenyl) methoxy}ethyl}-! H- 
imidazole mononitrate) was a kind gift from 



Yeast Nitrate Reductase in situ 


325 


Vol. 45. No. 91 
May S, 1976 J 

Janssen Pharmaceutica, B-2340, Beerse, Belgium, 
through the courtesy of Ethnor, Ltd., Bombay. 
Sulfanilamide was pvirchased from the Indian 
Drugs and Pharmaceuticals, Ltd., India and 
N-( 1-naphthyl) ethylenediamine. 2 HCl from BDH, 
Ltd., Poole, England. Other chemicals were of 
analytical grade from BDH Ltd., Bombay, India 
or Riedel-De Haenag Seelze-Hannover, Germany. 

Organism and Maintenance.—Candida iitilis CBS 
4511 was obtained from the Centraalbureau voor 
Schimmelcultures, Delft, The Netherlands. The 
yeast was maintained by subculturing once in two 
months on Sabouraud’s glucose agar slants con¬ 
taining neopeptone, 1% ; glucose, 1% and yeast 
extract, 0-2%. 

Media and Cultivation Techniques- —The basal 
medium was essentially the same as described by 
Wickerhami”* with a few modifications, and con¬ 
tained potassium nitrate, 50 mM (N) as nitrogen 
source (induction medium). The yeast was 
cultured by inoculating liquid medium in 500 ml- 
Erlenmeyer flasks with 5% (v/v) of 24 h 

culture, aerated by shaking on an Emenvee gyratory 
shaker (180 rpm) at 30° C. The cells in late 
exponential phase of growth (12 h after inocula¬ 
tion) were harvested, washed with chilled phosphate 
buffer, and packed by centrifugation at 6,000 x g 
for 5 m;n. at 4° C in a Sorvall RC 2-B centrifuge. 
The packed cells were stored frozen at — 10° C 
till use. 

Induction of hlAR. —^The cells of C. utilis grown 
on KuNO.^ (1%, w/v) as nitrogen source had high 
levels of NAR activity. The inducibility of NAR 
in C. utilis by NO,^" was reportedi-. 

Preparation of Permeated Yeast Cells .—^The 
general procedure of permeating the yeast cells was 
as follows : An aliquot of 0-05 ml chilled 
decryptifying agent was added to 2 ml of the cell 
suspension [100 mg (fresh wt) of induced cells/ml 
of ‘prcparation buffer’, 0*1 M phosphate buffer, 
pH 7*0 contain’ng 10"^ M DTT and 1*5 x lO'^^M 
EDTA} in a 16 mm test-tube, and shaken for 
2 min at 4° C on a Jay Vortex Mixer. Suitable 
aliquots of this preparation were used to assay 
NAR in situ. 

Enzyme Assay : 

NAR in situ. —^The reaction mixture contained, 
KNO.,. 0-02 M; 0-5 ml (50 mg fresh wt) of 
permeated cell preparation, and 0-1 M pyrophos¬ 
phate buffer, pH 7-0 to give a final volume of 
1 ml. The reaction was carried out 10 min. at 
37° C and terminated by the addition of 1 ml of 
1% sulfanilamide in 3 N HCl. The nitrite content 
of an aliquot of the supernatant obtained after low 
Speed centrifugation was determined, There was 


no significant reduction of nitrite in blanks under 
the assay conditions. 

Analytical Assay : 

Nitrite. —^The nitr.ie content of 1 ml-reaction 
mixture was determined colorimetrically by a 
modification of the diazo coupling procedure 
described by Snell and SnelU^, with 1 ml of 1% 
(w/v) sulfanilamide in 3 N HCl followed by 1ml 
of 0-02% (w/v) N-(l-naphthyl) ethylenediamine 

dihydrochloride, and distilled water to give a final 
volume of 5 ml. After 10 min, the color intensity 
was determined at 540 nm with a Beckman model 
DU spectrophotometer. The absorbancy values 
were converted into nmoles of nitrite by multiplica¬ 
tion with the slope of a nitrite concentration 
reference curve made with sodium nitrite. 

Units and Specific Activity. —One unit of activity 
is defined as equivalent to that amount of the 
enzyme which catalyzes the formation of 1 nmole 
of nitrite per 1 min and the specific activity is 
expressed as units per mg of total extractable 
protein (55 mg/g fresh yeast). 

Results 

Relative Efficacy of Various Permeating Agents 
in Decryptifying NAR Activity in C. utilis .—^To 
select a suitable permeating agent that can effec¬ 
tively decryptify NAR in C. utilis, cells fromi 
exponential phase of growth were harvested, washed, 
and suspended in the preparation buffer to give 
100 mg (wet wt) of cells/ml, and treated with 
various permeating agents reported in the literature, 
such as different organic solvents including alcohols, 
membrane-affecting drugs, chelating agents, etc., 
according to the typical procedure, described under 
Materials and Methods. A comparison of the 
relative levels of NAR activity of the cells 
permeated by different solvents showed toluene to 
be the most effective, and benzene the next best 
(Table 1). Acetone, DMSO, chloroform, ether and 
DMF were not efficient as permeating agents. 

Butanol, followed by ethanol, was the best among 
the aliphatic alcohols tested in decryptifying NAR 
activity. Phenylethanol, the only aromatic 
alcohol tested was almost as effective as butanol. 
Although polyethylene glycol 400 and propanol did 
show some effect, the relative levels of NAR activity 
decryptified, however, were not significant. 

A number of antifungal drugs, known to affect 
cell membranes of the susceptible organisms, were 
also tested for their efficacy in permeating yeast 
cells. Amphotericin B was most effective 
folowed by miconazole, a synthetic com¬ 
pound recently coming into increasingly wide 
use as a broad-spectrum antimicrobial drug^ 
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Table T 

Decryptijication of nitrate reducatase activity in 
C. utilis by various compounds 


Solvent^ NAR*^ specific activity 


Organic solvents'. 

Toluene 

18 0 

Benzene 

9 9 

Acetone 

1*1 

DMSO 

0*1 

Alcohols : 

Butan-1--01 

16-2 

2-phenylethanol 

14-7 

Ethanol 

13*2 

Polyethylene glycol 400 

7-8 

Propan-2-ol 

5-4 

Membrane-active drugs ^: 

Amphotericin B 

12*0 

Miconazole 

8 0 


a used at a concentration of 5% (V/V). 
b The final concentration was 1 mM. 
c Assayed in situ at 37®C for 10 min. 

Nystatin and griseofulvin, at the concentrations 
tested, had little effect. Various detergents like. 
Triton X-100, Brij, sodium deoxycholate either 
failed to bring about any decryptification of NAR 
activity or inactivated the enzyme. Similarly, 
EDTA‘“^ and bovine serum albumin'^ used by 
earlier workers as permeating agents, were not 
useful in decryptifying NAR activity of C. utilis 
cells. 

Effect of Concentration of the Permeating Agent 
on Decryptification of NAR Activity. —Further, 
the effect of varying the concentration and com¬ 
position of the permeating agent on decryptifica¬ 
tion of NAR activity was investigated. Figure 1 
shows the effect of different concentrations of toluene, 
ethanol and their mixture on permeation of the 
yeast cells. Although toluene was very effective 
in permeating the yeast cells, its effect was enhanced; 
significantly, when it was used in combination 
with ethanol, as indicated by increased levels of 
NAR activiiiy. Maximal enzyme activity was 
elicited by 2*5% (v/v) ftloluene-ethanol (1:4, 

v/v): Higher concentrations of totuene-eth^'anol,, 

however, were deleterious to ‘the enzyme activity!^. 
This could be due to the probable sensitivity of the 
enzyme to alcohol because toluene, by itself did' 
not affect NAR activity at higher concentrations. 
Untreated cells, however, showed hO evidence of 
depryptified NAR activity, 


Discussion 

Of various permeating agents examined, toluene, 
in combination with alcohol, was most effective in 
decryptifying NAR activity in C. utilis cells. A 
variety of substances including toluene^- 17 
ben 2 ene<^, DMSO® polyene antibiotics^, basic 
proteins", and chelating compounds*"^, was reported 
to permeate bacterial and yeast cells. Toluene 
found extensive use in such studies for its 
selective action on the cells rendering them freely 
permeable to a wide variety of low molecular 
weight substancesi^’it Our results substantiate 
this observation regarding the high retention of 
the enzymatic potential of the treated cells. The 
absence of NAR activity in cells treated with EDTA 
(widely used by other workers to permeate cells) 
may be the result of the inhibition by EDTA of the 
activity of NAR, a raetalloflavo-protein rather than 
its failure to permeate yeast cells'^4. 



Fig. 1. Decryptification of nitrate reductase 
activity in C. utilis as a function of the concentra¬ 
tion of the permeating agent. An O.D. of 1*0 at 
540 nm corresponds to 10 nmoles of nitrite formed/ 
min/mg protein. (•) toluene; (A) ethanol; 
(□) toluene-ethanol. 1 : 1, v/v; (/^) toluene- 
ethanol, 1 : 2, v/v ; ( O ) tolueiie-ethanol, 1 : 4, v/v. 

The toluene-treated cells showed high NAR 
activity under in situ conditions without added 
cofaotorst^>, contrary to the property of NAR in vitro, 
where the enzyme showed an absolute requirement 
for NAD (P) However, the addition of 

coenzymes increased 'the in situ activity by 50%. 
The initial high in situ activity could be due to 
the participatiion of endogenous NAD (P) H and 
FAD in the reaction. Presence of adequate 
intracellular concentrations of NADH and cAMF 
in yeast cells was recently reported by Gancedo and 

Gancedois. 

The proposed in situ assay, thus, is much 
simpler, less expensive, quite sensitive reliable, 
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and enables one to overcome the apparent short¬ 
comings attributed to the in vitro method of assay. 
The additional advantage that the cells need no 
other supplement of the coenzymes for routine 
assay of the enzyme activity in situ, makes this 
procedure uniquely distinct even over the other 
in situ assay methods known, where the only 
advantage over the conventional in vitro methods 
is that whole cells can be used in place of cell-free 
preparations. All our subsequent studies on the 
regulatory phenomena controlling the biosynthesis 
of NAR in C. utilis, which involve handling of 
innumerable concentrations, and assay of NAR 
activities at brief time periods, are conducted 
using the in situ technique and the results appear 
elsewhere. 
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A RAPID SPECTROPHOTOMETRIC METHOD FOR THE QUANTITATIVE DETERMINATION OF 

DIOSGENIN IN DIOSCOREA TUBERS 


A. K. RISHP% RAMESH KAPOOR and V. K. VAKHLU 
Regional Research Laboratory {Branch), Sanat Nagar, Srinagar 190 005, Kashmir 

Abstract 

A rapid method for the assay of diosgenin in Dioscorea tubers has been developed 
Simultaneous hydrolysis and extraaion of the tubers (50 mg) by 3 N HCl and hexane is 
carried out in li to 2 hours. SbCl- (24% in HClOj.) has been used for developing colout 
The red colour formed is stable for 2 hours and is evaluated spectrophotometrically at 486 nm. 
One analyst can assay 8 to 10 samples per day. by this method. 


Introduction 

T^IOSGENIN is used in the synthesis of steroidal 
” drugs. Several analytical procedures are available 
for the estimation of diosgenin in pure state or 
in Dioscorea tubers. Gravimetric procedure^, gas 
liquid chromatography^, colorimetry^, densitometric 
thin-layer chromatography^ and infra-red spectro- 
metry5 have been used. These methods involve 
more time, labour and material. The present 
paper describes a rapid method combining hydro¬ 
lysis and extraction of Dioscorea tubers with 
spectrophotometric method for the determination 
of diosgenin in the extracts. The distinguishing 
features of this method are {a) small quantities 

* To whom all inquiries should be addressed. 


(50 mg) of the dried plant material required, 
{b) hydrolysis and extraction achieved in H toi 
2 hours, (c) avoiding additional solvents3-6 and 
{d) use of smaller quantities of antimony ion for 
the colour reaction. 

Experimental 

Pure diosgenin was isolated from Dioscorea 
deltoidea and purified by preparative T.L.C. using 
SbClr, solution. (24% in 70% HCIO^) for detection. 
Procedure 

(/) Preparation of Standard Curve .—25 mg of 
pure diosgenin were dissolved in 250 ml hexane 
(Solution A) and 0*75 ml and 1*0 ml of this 
solution were taken in two tubes and the solvent 
removed by bubbling air. HCIO 4 (5 ml) followed 
by 0*1 ml of SbClg solution. (24% in 70% HCIO 4 ) 
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were added to each tube. The mixtures were kept 
for half an hour. Absorbance was noted for both 
the solutions from 400 to 600 nm against reagent 
blank. A maximum absorption was noticed at 
486 nm. 

Volumes corresponding to 10 , 20 , 30, 40, 50, 
80 and lOO/^g of diosgenin were taken from 
solution A into different tubes, solvent removed 
and the colour developed as mentioned above. 
The absorbance of each was noted at 486 nm 
against reagent blank. 

(ii) Hydrolysis and Extraction .—Finely powdered 
tuber was dried at 105° C and passed through 
72 mesh sieve. This material (50 mg) and 25 ml 
each of 3 N HCl and hexane were refluxed in an 
all-glass apparatus on a magnetic stirrer hot plate 
for 2 hours. The temperature of the liquid was 
maintained between 90-96° C. The mixture was 
allowed to cool and the aqueous phase was given 
two shakings with 25 ml of hexane each time and 
combined organic phase was washed with \% 
NaHCO.^ solution and subsequently with distilled 
water and the volume made upto 100 ml with hexane. 
From suitable aliquots of this extract (usually 1 ml) 
solvent was removed and the colour developed as 

described above and the absorbance measured at 

486 nm against the reagent blank. Gravimetric 

procedure^ was also undertaken to find out the 
accuracy and efficiency of this method. 

Results and Discussion 

Pure diosgenin when treated with SbClg (24% 
in 70% HCIO 4 ) showed at 486 nm. The red 

colour had a maximum absorbance after half an 
hour (23°-27°) and was stable for nearly two 

hours. 

A straight line was obtained when the concentra¬ 
tion of pure diosgenin (10, 20, 30, 40, 50 and 
80 Mg) was plotted against absorbance (Fig. 1). 
The colour reaction obeys Beer’s Law at room 
temperature. 

In the colorimetric procedure^ for the estimation 
of pure diosgenin by a solution of SbClg in a 
mixture of nitrobenzene and methanol, the solution 
is to be heated for at least 20 minutes at 60° C io 
develop the colour. Sofowora and Hardman^ have 
developed a spectrophotometric method for the 
estimation of diosgenin in crude plant extracts. 
The procedure for obtaining crude plant extract 
has also been described'^. In this method it takes 
more than 40 hours to obtain the crude plant 
extract which includes hydrolysis of the tuber, 
elimination of the acid, drying and extraction. 
Moreover, the stability of the red colour varies 
with time 6 . Reagents and tuber also required in 
larger quantities. 


In the present method, only 50 mg of the dried 
material are adequate for the estimation. Both 
hydrolysis and extraction can be completed in 
about 2 hours. The quantitative aspect of the 
extraction has been confirmed by TLC of the 
aqueous layer. Hydrolysis conditions were 
thoroughly checked to make certain that the 
release of diosgenin was complete. In order to 
speed up the assay, advantage was taken of the 
immiscible character of hexane with aqueous phase. 
Hexane was found to be the most suitable of all 
the solvents tried. Only 0*1 ml SbClg (24% sotution 
in 70% HCIO 4 ) was found to give more stable 
colour as compared with 5 ml SbClg (25% in 
HCIO 4 ) used elsewhere®. 



0 

10 20 30 40 50 60 70 80 90 
Fig. 1. Diosgenin concentration (Mg). 


The analytical results obained by gravimetry^ and 
by the present method were nearly the same within 
the limits of experimental error (standard error = 
0*15). The Students’ t Test confirmed these 
observations. By the present method the analysis of 
8 to 10 samples can be completed by one analyst 
in a day. 
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ON THE UNITARY ANALOGUE OF THE 
EULER TOTIENT FUNCTION 


ROTATIONAL (AND QUASI ROTATIONAL) 
BANDS IN Se, Xe, Ba AND Ce ISOTOPES 


Let r be a fixed non-zero integer and P^,- 

some arbitrary but fixed primes coprime to t. By 
Dirichlet’s theorem there exist infinitely many primes 
p of the form r + P^P 2 . .. .P,. A where A is a 
positive integer. Using this it is easy to see that 
if p is large, 


This proves by a proper choice of that 


i>(p — t ) 

Hp) 

Corollary 


< 


e for all P > Pei^) 


lim sup 
lim inf 
lim sup 
lim inf 


<t>(n — t) 


= oo 


t) ^ 


in - t) 
<!>* («) 


= CO 


(n — t) 

(«) 


where is the unitary analogue of the Euler’s 
totient function (for definition of 0 '** see the paper 
of Cohent). 

I am thankful to Dr, D. Suiryanarayana, Andhra 
University, for suggesting the problem and to the 
referee for valuable suggestions in the presentation 
of this note. 


Department of B. S. K. R, Somayajulu. 

Mathematics, 

B.J.B. College, Bhubaneswar- 6 , 

Orissa, October 24, 1975. 


1. Cohen, E., “Arithmetical functions associated 
with the Unitary divisors of an integer,” 
Mathematics Zeit., 1960, 74, 66 . 


A CONSIDERABLE amount of information is now 
available regarding the rotational (and quasi 
rotational) bands in several isotopes of Se, Xe, Ba 
and Ce. We have examined the available data 
using a simple two parameter models, which 
includes at o|nce rotations and vihration-rotatilonj 
interactions to all orders. In this model the 
energy of level of spin J is 

Ej = vr+F(r+i)J 

The values of the parameters a and b for the 
various isotopes are listed in Table I. 

In the case of there are two rotational 

bands one built on the ground state and another 
on an excited state. The parameters for the 
rotational band built on ground state of Se'^5 is 
different from these for other isotopes. The 
parameter a is very small and b is negative. 
Except for this a increases and b decreases with 
mass number. 

In the case of xenon- the parameter a increases 
upto mass number 124 and afterwards gradually 
decreases whereas the parameter b decreases upto 
mass number 122 and then gradually increases. 

In the case of ceriumS, the parameter a 
gradually decreases except between A — 132 and 
A = 134 isotopes whereas b gradually increases 
with mass number {see Table II). 

As Z increases the parameter a increases and 
b decreases for the same mass number. 
{see Table II). 

To draw complete benefit from this analysis it 
is necessary to have a good microscopic theory 
of rotations and rotation-vibration interaction. 
For rotational bands at least a good orientation is 
afforded by Elliott’s SU 3 model according to which 
rotations may be attributed to pairing and quadru- 




Table I 
Selenium 



^ Parameters/A 

74 

IS 

75 

:76 

a 

0-340787 

0-09389i47 

6*423214 

0*681626' 

. b , 

1-19977 

-0-3687920 

“•0*423601 ; • 

0*386349 

A r- ■ - 
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Xehon^ barium and cerium 


Isotopes/A 

120 

122 

124 

126 

128 

Xe a 

0*513689 

0*583774 

0*584037 

0*564995 

0*485831 

b 

0*274222 

0*242671 

0*264190 

0*309502 

0*443833 

Ba a 



1*09277 

1*0206 

1*19041 

b 



0*0771717 

0*0940969 

0*0886635 

Ce a 





1*34748 

b 





0*055225 




130 

132 

134 

136 

Xe 

a 

0-459017 

0*389644 

0*283195 



b 

0*605515 

1*070610 

2-501950 


Ba 

a 

0*682929 

0*618969 

0-493459 

0-757879 


b 

0*222026 

0*349205 

0-659208 

0-564950 

Ce 

a 

1*066590 

0*852115 

0-860976 

0-674259 


b 

0*0888326 

0*151595 

0-195958 

0-384597 


pole forces. Vibrations of nuclei can be regarded 
as superpositions of many particle-hole states. There 
seems to be no understanding yet regarding the 
role of the various features of nuclear interactions 
leading to the appearance of vibrations in nuclei. 
There seems to be no microscopic theory of vibra¬ 
tion-rotation interaction. Hence we cannot say 
■what parts of nuclear force are responsible for the 
observed behaviour of parameters a and It is 
even possible that features of nuclear force such 
cs are not important from the point of view of 
the general nature of nuclear force are responsible 
for the above systematics of a and b. 

Laboratories for Nuclear S. Ramamurty 
Research, U. Satyanarayana. 

Andhra University, 

Waltair, India, November 19, 1975. 


1. Zell, E. O,, Friederichs, H. C., Heits, B., 

Von Brentano, P. and Protop, C., Z. Physik, 
1975, 272 A. 27. 

2. Wilhelmi, Z., Fortschritte der Physik, 1969, 

17, 186. 

3. Holmberg, P. and Lipas, P. O., Nucl. P/ivs., 

1968, 117 A, 552. 


pH METRIC STUDIES OF TARTRONIC ACID 
COMPLEX with METAL IONS 

In an earlier paper, we have reported the stabUity 
constants of tartronic acid with Cu (11), Ni (II) and 
Mn(II). In the present paper, are reported the 
complexing tendency of tartronic acid with metal 
ions such as A1 (III), Fe (IH), Mg (U), Ca (H) 
and Pb (II). The acid was used by ‘Pavlinovai, in 
a titrimetric method for the determination of 
aluminium. No systematic determination of the 
stability constants of the above metal ions with 
tartronic acid has been done, and hence the 
present investigation has been undertahen. 

All the chemicals used in this work were of 
A.R. quality. All the solutions were standardised 
against EDTA2 before use. For pH metric titra- 
t-Ons the metal ion solutions were made in 
perchloric acid, the strength of the acid being 
determined titrimetricallyS. A Philipps pH meter 
which has an accuracy of 0-05 pH unit was used 
for pH measurements, and it was standardised against 
po'assium-hydrogen-phthalate and borax buffers 
tefore each experiment. All the experiments were 
performed at 27° C and ionic strength of 0-2 M. 
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Table I 


pH titration data of the various complexes 


Ionic 

strength 

Metal 

- 



pH 

3-8 

4-0 

4-2 

4-6 

4-8 

4-6 

5-0 

0-200 M 

Aluminium 

h 

0-96 

0-98 

1-17 

1-36 

1-58 

1-80 

1-92 



pL 

6-16 

5-75 

5-27 

4-75 

4-12 

3-45 

2-19 



pH 

3-2 

3-8 

4-0 

4-4 

4-8 

5-4 


0-200 M 

Magnesium 

h 

0-89 

1-24 

1-27 

1-42 

1-64 

1-86 



pL 

7-39 

6-02 

5-61 

4-71 

3-70 

2-89 




pH 

3*2 

3-8 

4-0 

4-4 

4-8 

5-0 


0-200 M 

Calcium 

h 

0-99 

1-24 

1-27 

1-49 

1-80 

1-97 




pL 

7-33 

6-02 

5-61 

4-66 

3-45 

2-35 




pH 

3-2 

3-8 

4-0 

4-4 

4-8 



0-200 M 

Iron 

n 

0-96 

1-35 

1-39 

1-63 

1-72 





pL 

7-36 

5-96 

5-54 

4-52 

3-59 





pH 

5-0 

5-2 

5-4 

5-5 

5-8 

6-0 


0*200 M 

Lead 

h 

0-53 

0-75 

0-92 

1-20 

1-50 

1-84 




pL 

3-91 

3-44 

2-98 

2-45 

1-84 

0-95 



Extermination of Stability Constants 

Irving and Rossotti^, described a procedure in 
which a mixture of the acidified solution of metal 
ion, and the ligand were titrated against alkali. 
Bjerrum’so pH titration technique has been applied 
in our present investigations. The method 
provides proton-ligand stability constants of the 
ligand, and those are employed for the calculation 
of the metal-ligand stability constants. 

Proton-ligand stability constants have been 
calculated in our earlier paper (sent for publication) 
which gave the values: 

log KiH = 6.95 and log Ks” = 2.10. 

The solutions containing perchloric acid, 
perchloric acid -j- ligand and perchloric acid + 
ligand + metal solution, each diluted to a con¬ 
stant, volume (50 ml) with conductivity water and 
maintained at constant ionic strength (0*2 M) by 
the addition of NaClO^ were titrated against 
standard alkali. In all, three titrations were 
performed. From the titration curves, h and pL 
were obtained by Irving-Rossotti^, method which 
are given in Table I. 

From the values of h and pL the log and log 
Ko have been calculated by use of mid point 
method^i and interpolation at half n value method® 
respectively, which are given in Table II. 


Table II 

Stepwise stability constants of the various 

complexes 

Metal ion 

Log Ki 

Log K 2 

Log js 

A13+ 

7-15 

4-25 

11-40 

Mg2+ 

10-05 

4-55 

14-60 

Ca2+ 

9-60 

4-30 

13-90 

Fe3+ 

9-15 

5-05 

14-20 

Pb2+ 

3-64 

1-80 

5-44 


From Table II, it is seen that the stability of 
the metals increases in the order—Mg > F'e > Ca > 
A1 > Pb. 

Thanks are due to the U.G.C., for awarding a 
fellowship to one of us (S.M.). 

Department of Chemistry, Srikumar Mukerjee. 
Indian School of Mines, Narendra S. Rawat. 
Dhanbad 826 004, September 12, 1975. 
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USE OF SODIUM COBALTINITRITE AS A 
NEW SPRAY REAGENT FOR THE DETECTION 
OF SOME OPIUM ALKALOIDS ON 
TLC PLATES 

The detection of various opium alkaloids on TLC 
plates has been accomplished by a large number of 
spraying reagents and visualization techniques 
developed by various workers, which has been 
reviewed by Santavyi. 

Fiegel- has reported that in addition to phenolic 
compounds which have a free position ortho to a 
phenolic —OH group, morphine and many other com¬ 
pounds give a positive spot test with an aqueous 
solution of sodium cobaltinitrite. Bhatia et al.^, have 
suggested a general spraying reagent for phenolic 
compounds on TLC plates which is a slight modifica¬ 
tion of the Fiegel’s test. It was therefore thought 
worthwhile to investigate the efficacy of Bhatia et al:s 
modified sodium cobaltinitrite reagent for the 
detection of five common opium alkaloids, viz., 
morphine, codeine, papaverine, narcotine and thebaine, 
which is presented in this communication. 

Thin layer plates of glass (20 X 20 cm) were 
prepared as described by Rama RaO' and Murty^ in 
which^ they have coated plates with silica gel—G— 
containing 4% sodium carbonate. The plates were 
activated at 110° C for one hour. The solvent 
system consisting of chloroform—ethanol (8 : 2) 
was used. The modified sodium cobaltinitrite 
reagent is prepared as described by Bhatia et al.^, 
which is reproduced here. 4-4 g. NaNO^ is dis¬ 
solved in 10 ml water. To this solution a solu¬ 
tion of CO (N 03 )o prepared by dissolving 2*6 g. 
CO (N 03 )o in 2 ml anhydrous acetic acid is added. 
To This combined solution 20 ml anhydrous acetic 
acid'" and 50 ml water is added. The plates were 
spotted with solutions of above alkaloids (1 mg/ml) 
prepared in chloroform (except morphine which 
was prepared in methanol). After development 
the plates were air dried and then sprayed with 
modified cobaltinitrite spray reagent. Subsequently 
after air drying the plates were heated in an oven 
at 105° C for 10 min. The colours observed under 
ordinary light and fluorescence observed under UV 
light along with the sensitivities are presented in 
Table 1. The colours were stable for several 
hours. The initial blue background fades out 
gradually leaving the spots visible against a white- 
background. 

■ The reagent was tried on an extract of opium 
and was found to give good visualization. The 
reagent appears to be sensitive for visualizing the 
alkaloids of opium in crude extracts as well as in 
other samples of forensic interest. . 


Tab le I 

Visualization of some common opium alkaloids on TLC 
plates with modified sodium cobaltniitrite spray reagent^ 


Colour Fluorescence Minimum 

Alkaloid observed in under UV detectable 

daylight light limit (/zg) 


1. 

Morphin 

Yellowish 

brown 

Green 5 

2. 

Codeine 

do. 

20 

3. 

Thebainee 

do. 

5 

4. 

Papaverine 

do. 

5 

5. 

Narcotine 

do. 

Bluish green 5 


The authors wish to thank Dr. S. N. Garg, for 
his keen interest and encouragement. 

Central Forensic Science. N. V. Rama Rao. 

Laboratory, BPR and D, H. R. K. Murty. 

(Ministry of Home Affairs), T. R. Baggi. 
5-9-201/2, Chiragali Lane, 

Hyderabad 500 001, A.P., 

September 6, 1975. 
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orientation of the SPERMATOZOA IK THE 
SEMINIFEROUS TUBULES OF SOME BATS 

The mechanism by which spermatozoa are 
trasported from their place of origin in the semini¬ 
ferous tubules to the epididymis is not clearly 
understood and has led to considerable speculation 
by workers. Most of the workers however agree 
that the spermatozoa are passive in this process, 
being either carried by a fluid current through the 
seminiferous tubules or passed towards the distal 
regions of the tubules by undulating movements of 
the walls of the seminiferoius tubules. A critical 
review of the earlier work on this subject is given 
by Bishopi. 

During the course of a study of the male 
reproductive structurec of several species of Indian 
bats the authors noted that bundles of sperm tailsi 
are oriented in a spiral manner in transverse 
sections of the seminiferous tubules during the 
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breeding season in all the species of bats studied 
(Figs. 1 and 2). The sperm heads lie radially 



Figs. 1-3. Figs. 1 and 2. Transverse sections 
of the seminiferous tubules of Rousettus 
leschenaiilti (Megachiroptera-Pteropidae) ^ and 
Pipistrellus ceylonicus chiysothrix (Microchiroptera- 
Vespertilionidae) respectively. Note the spiral 
orientation of the sperm tails in the centre of the 
seminiferous tubules. The heads of the sperms are 
located towards the periphery of the lumen, x 280. 
Fig. 3. Part of the testis of Rousettus leschenaulti 
showing one tubule cut longitudinally and several 
cut transversely. The sperm tails are all oriented 
in one direction in the centre of the longitudinally 
cut tubule, X 60. 

towards the periphery of the lumina of the semini¬ 
ferous tubules. There seems to be a strong current 
within the seminiferous itubules, and since the sperm: 
tails are lighter than the heads, the tails are drawn 
first into the current. Hence, in sections in which 
the tubules are cut longitudinally the tails of the 
sperms are all oriented in one direction and lie in 
the centre of the tubule (Fig. 3). The orientation, 
of the tails in a spiral manner indicates that the 
current has a rotary movement inside the tubules. 

Two questions arise in this context : (i) where does 
the fluid in the seminiferous tubules come from, and, 
(7/) what propels this fluid through the tubules. 
It’ is suggested that the large quantity of cytoplasml 
which is sloughed off from the spermatids during 
spermateleosis, may form the major bulk of this 
fluid, and the cytoplasm of the degenerating sertoli 
cells may also contribute to this mass. The 
peristaltic movements caused by the alternate con¬ 
traction and expansion of the wall of the semini¬ 
ferous tubules (Roosen-Runge^,) may be responsible 


for the propulsion of the fluid through the semini¬ 
ferous tubules. 

The mechanism responsible for bringing about a 
rotary movement of the fliud in the seminiferous 
tubules is not known. It is here pertinent to men¬ 
tion that the spermatozoa do not appear to have 
a specific orientation in stained sections 
of the epididymis (Gopalakrishna et al^). Apparently, 
the rotary nature of the current is confined to the 
seminiferous tubules only. 

Department of Zoology, A. Gopalakrishna. 

Institute of Science, K. B. Karim. 

Nagpur, September 21, 1975. 
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HOST-PATHOGEN EQUILIBRIUM BETWEEN 
RICE (ORYZA SATIVA L.) AND ITS PATHOGEN 
PYRICULARIA ORYZAE CAV. 

The first report of the occurrence of physiologic 
races in Pyricularia oryzae Cav. in India is by 
Padmanabhani. Padmanabhan et al.^, reported! 
the occurrence of thirty-one races of the pathogen 
after studying the pathogenicity-patterns of one 
hundred and thirty-two isolates of P. oryzae 
obtained through isolation from blast specimens 
collected from different States of India. Occurrence 
of one more race of the pathogen was reported 
from Central Rice Research Institute^. Veera- 
raghavan and Premalatha Dath^, could identify 
during 1972, the incidence of two races of the 
pathogen, viz., IC 1 and IC 17 only^. The isolates 
included in that sthdy were from disease specimens 
collected during 1971 and 1972. Isolates of 
P. oryzae which were collected during 1972 and 1973, 
revealed the presence of the race IC 17 in different 
parts of this country. 

The present contribution reports the occurrence 
of physiologic races of P. oryzae which were 
prevalent during 1973 and 1974. 

One hundred and ten isolates of the pathogen 
were obtained from blast specimens collected from 
Kerala, Tamil Nadu, Karnataka, Andhra Pradesh, 
Orissa, West Bengal, Tripura, Meghalaya, Assam, 
Manipur, Bihar, Madhya Pradesh, Uttar Pradesh, 
Himachal Pradesh, Punjab, Jammu and Kashmir, 
Rajasthan, Guijarat and Maharashtra. The inter¬ 
national set of eight differentials®, viz., Raminadi 
str.3. Zenith, N.P. 125, Usen, Dular, Kanto-51, 
Cl 8970 (S), ^d Caloro were utilised for the 
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Table I 

Pathogenicity-pattern of the physiologic race IC 11 Pyricularia oryzae Cav. 

Raminad str. 3 Zenith N.P. 125 Usen Dular Kanto-51 Cl 8970 (S) Caloro 

R RS RSSSS 


R = Resistant, S = Susceptible. 

identification of physiologic races of the pathogen. 
The highly susceptible variety, Co. 13 was utilised 
as a check for detecting the success of inoculation 
and the identity of the physiologic race of the 
pathogen which may not produce any visible 
symptoms on the plants of the eight differentials^. 
The method of identification of the physiologic 
races of P. oryzae was the one described by 
Padmanabhan et alJ. The classification of Ling 
and Ou was adopted^. 

The data revealed that the one hundred and ten 
isolates of the pathogen belonged to the race IC 17^. 
The pathogenicity-pattern of this race is presented 
iii Table I. l 

The^ physiologic race IC 175 was reported to. be 
the most prevalent one in India since 19622*4. The 
predominant prevalence, survival and succession of 
the race IC 17 over the other races indicates that 
this is a very stable race. 

Miura and Ito-s, have reported the ‘prosperity and 
decline of the race C in Japan’. Goto^, stated “a 
certain delay is expected in the increase of adapted 
(or severe) races as compared, with the increased 
cultivation of the varieties with new resistance; 
for insitance, a delay lasted about ten years in the 
case pf the variety, Futaba”. The time lag between 
the introduction of a resistant variety and the 
break-down of resistance in the plants of the 
variety—obviously by the appearance of a new 
physiologic race of the pathogen—denotes a phase 
of host-pathogen equilibrium in the area. This 
phenomenon is evidenced by the monoracial succes¬ 
sion brought about by the elimination of less stable 
biotypes of the pathogen and non-appearance of 
new races of the pathogen in the area. During 
the period under report no instance of break-down 
of resistance in a rice variety on a field scale has 
come to the notice of the authors, which has been 
known for its resistance in that locality. 

The authors are thankful to Dr. S. Y. Padma¬ 
nabhan, Director, for constant encouragement and 
keen interest. Help rendered by Sri. N. K. Chayau 
Patnaik, and Sri Rama Ranjan Das, is also grate¬ 
fully acknowledged. The supply of the blast 
specimens by various organizations is gratefully 
acknowledged, 
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SALT tolerance OF COTTON AND 
POTENTUL USE OF SALINE WATER FOR 
IRRIGATION 

A SATISFACTORY Stand of cotton crop on saline soils 
and/or under saline water irrigation is a serious 
problem of common occurrence. Crop failures are 
due to the accumulation of salts which results in 
the reduction of seed germination and plantgrowth. 
Cotton, • being recognised as the most salt tolerant 
of all the field crops, has not received the salinity 
study. The present work deals with the relative 
salt tolerance of some important cotton varieties) 
and hybrid Varalaxmi at germinatios stage with 
different levels of salinity under field conditions. 

The experiment was conducted in bottomless 
coal tar drums embedded in medium black clay soil 
(vertisol). Bhagya, Hampi, Laxmi and hybrid! 
Varalaxmi were used in the present investigation. 
Saline water used for irrigation (conductivity 
values of 4, 8 and 12 mmhos/cm) was prepared 
by dissolving sodium chloride, sodium sulphate, 
sodium bicarbonate and calcium chloride on weight 
proportions (w/w) so as to obtain Na : Ca in the 
ratio of 4 ; 1 and C^ : SO 4 : HCO 3 in the ratio 
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of 2:1: 11. Two replications were maintained/ 
for each treatment. Saline water was added and 
the soil was incubated for 15 days prior to sowing. 
Ten seeds were sown in each drum and the 
germiination counts were recorded till 30th day. 
Plant samples were then drawn and dried at 
70° C and used for chemical analysis. The leaf 
samples were analysed for sodium and potassium^. 

The data on germination recorded on 10, 20 and 
30th day after sowing reveal that hybrid Varalaxmi 
had better germinability. At the salinity level of 
12 mmohs/cm', per cent germination recorded on 
30th day was 40 and 25 in the case of Varalaxmi 
and Bhagya and 15 in the case of both Hampi and 
Laxmi. These differences may have greater impact, 
if cotton has to be grown on a salt affected land 
and/or under saline water irrigation. Thus, 
selection of a climatically adopted salt tolerant 
variety and/or hybrid rather than one of lower 
salt tolerance may mean the difference between a 
good to a fair stand. 

The effect of presowing salinization on cationic 
composition of cotton leaves are presented in 
Table 1. 


Varalaxmi and Bhagya was much lower than in 
Hampi and Laxmi in relation to its abundance and 
availability in the applied saline waters. This 
strongly suggests that Varalaxmi and Bhagya 
exclude sodium absorption by some selective 
mechanism. This exclusion of sodium may partly 
be responsible for the relatively high tolerance 
shown by Varalaxmi and Bhagya and this is com¬ 
mon to many salt tolerant plants^’S-s. 

In the present study K : Na ratios as high as 
1‘6 in Varalaxmi and Bhagya as compared to a 
lower K : Na ratio of 0*63 in Hampi and 0-45 in 
Laxmi at the salinity level of 12 mmhos/ctn provide 
support to the opinion that K : Na ratio has a 
role'^^’i^^ in determining salt tolerance in plants 
(Table I). 

Since this crop is grown primarily for its seed 
cotton, the effect of presowing irrigation with saline 
water on seed cotton yield is of importance. The 
per cent drop in seed cotton yield at the salinity 
level of 12 mmhos/cm compared to the yield 
obtained under best available water (conductivity 
•of 1 mmhos/cm) used for irrigation was 9. 45, 59 and 
75 in the case of Varalaxmi, Bhagya, Laxmi and 
Hampi respectively. 


Table I 

Ionic composition of cotton leaves as affected by presowing salinization 


Tonic constituents, 
meq/100 g of dry 
matter 

Salinity level, 
mmhos/cm 



Varieties/Hybrid 



Varalaxmi 


Bhagya 

Hampi 

Laxmi 


Na 

0 

4-17 


3-83 

7-48 

6-87 



4 

6*96 


19-14 

26-53 

23-49 



8 

26-97 


29-58 

28*70 

41-33 



12 

28-72 


16-53 

59-16 

65-25 


K 

0 

48-58 


44-74 

42-51 

34-80 



4 

46-02 


35-74 

28-38 

35-79 



8 

54-97 


42-19 

38-99 

42-19 



12 

48-24 


27-29 

37-07 

29*12 


K: Na ratio 

0 

11-66 


11-68 

5-68 

5-06 



4 

6-61 


1-87 

1-07 

1*52 



8 

2-04 


1-43 

1-36 

1-02 



12 

1-68 


1-65 

0-62 

0-44 


Presowing salinization affected the uptake of 
Na and K. Leaf samples of all the varieties 
revealed a sharp increase in Na content with 
increasing salinity of the water and support the 
findings of other workersi*'^’^ 8. l^ium uptake by 

The ability to exclude sodium in relation to its 
relative data availability in the applied saline 
waters, the data on germination and seed cotton 
yield indicate the salt tolerance potential of 
Varalaxmi and Bhagya. 
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DEXTRANASE PRODUCTION BY CERTAIN 
PLANT PATHOGENIC FUNGI 

Dextranase, which hydrolyses cx-1,6 glucosidic 
linkages in dextran, is of common occurrence in 
moulds and bacteriai’ 2 . Though amylases are 
secreted by fungi they are reported not to* hydrolyse 
any bonds in dextran even though the type of 
glucosidic linkage in dextran and starch is similar. 
Three soil-borne plant pathogenic fungi, viz., 
Rhizoctonia bataticola, roo-t-roit fungus of peanut, 
Sclerotium oryzae, stem-rot fungus of rice and 
Fusarium oxysporum f. melonis, the muskmelon 
wilt fungus were tested for the production of extra 
cellular dextranase and the results are reported 
here. 

Czapek’s medium containing dextran at 3 % level as 
carbon source was dispensed in 50 ml quantities 
into 250 ml Erlenmeyer flasks., sterilized at 15 lb 
psi and inoculated with 8 mm disc of the fungi. 
Replicates were maintained for each organism. After 
15 days, pf inoculation the biomass was filtered 
through previously oven dried ^d weighed filter- 
paper, dried at 105° C for 24 hr and reweighed. 
The dry weights of the biomass were recorded 


separately. The culture filtrates were retained for 
enzymes assay. The assay method described by 
Tsuchiya et al.^, was followed with a modification 
for determining the dextranase activity. The 
reaction mixture contained 4 ml of 1 % dextran 
suspended in sodium acetate-acetic acid buffer 
(pH 5*1), 2 ml of the buffer and 2 ml of the 
enzyme source. The release of the reducing sugar 
was estimated at 0 and 2 hr^. The activity of the 
enzyme on starch was also investigated. 

The biomass production and enzyme activity of 
the (three fungi are reported in Table I. 

Table I 

Effect of dextran on growth and dextranse production 
of the three fungi 


Biomass Enzyme activity* 
Fungus (mg) (mg/ml) 

On Dextran On Starch 


Rhizoctonia bataticola 

250-0 

0-223 

0-295 

Sclerotium oryzae 

104-5 

0-017 


Fusarium oxysporum 




f. melonis 

200-5 

0-038 

0-030 


* Expressed as glucose equivalents. 


Although Bourdu and Quilet^ have reported the 
occurrence of dextran in Ithe roots of Anchusa 
sempervirens, the substance, however, has not been 
located on most plant species^. Dextranase 
production by plant palthogens has not so far 
been reported. In the present study, of the three 
pathogens R. bataticola exhibited a marked 
dextranase activity and recorded a higher biomass) 
followed by F. oxysporum i. melonis and S. oryzae. 
Interestingly, the culiture filtrate from R. bataticola 
hydrolyzed starch effectively while that of F. oxy~ 
sporum f. melonis showed only 'traces of activity. 
However, the enzyme from S. oryzae failed to act 
upon starch. Repression or inhibition of pathogen’s 
enzyme (s) by fungitoxicants of the host, such asi 
phenols was reported earlier6-7-8. The ability of 
R. batatiola and F. oxysporum. f. melonis tO' 
elaborate dextranase that can also act upon sitarch 
might therefore be of importance in pathogenesis 
as the dextranase might be active in case of 
amylase inhibition or repression by fungitoxicants 
of the hosit. Extracellular dextranase production 
by certain saprophytic fungi is well known^. All 
the three planlt pathogens in the present study arei 
soil-home. Dextran is present in soil through the 
synithesis by soil bacteria^. Production of 
dextranase by these spil-bome plant pathogens 
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might 'therefore aid them in utilising dextran as a 
substrate in their saprophytic survival. 

Division of Microbiology, S. Anthoni Raj. 
Faculity of Agriculture, N. N. Prasad. 

Annamalai University, Annamalainagar, 

Tamil Nadu, September 22, 1975. 
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FATTY acid OXIDATION BY THE LEG 

MUSCLES OF CYBISTER BEETLE DURING 
VIGOROUS EXERCISE 

It is well recognized now that some insects are 
capable of utilizing fatty acids during their 
vigorous muscular activity as in flight^'^. Earlier 
studies have revealed that the flight muscles of 
some insects are capable of oxidizing only short 
chain fatty acids—butyrate and octanoate but not 
higher chain fatty acids—^palmitate and stearate3-4. 
George and Bhakthan^, observed that the flight 
muscle homogenate of the honey bee Apis dorsetta 
was capable of oxidizing buityrate. 

That added carnitine stimulates fatty acid oxida¬ 
tion is now very well understood^"'^. The aquatic 
dytiscid beetle Cybister confusus has an efficient 
leg muscle system. It is possible therefore that the 
leg muscles have an efficient biochemical machinary 
to meet the exigencies of energy demands, for all 
its spasmodic actions. The present investigation 
is aimed at ascertaining the ability of the leg muscles 
of the Cy bister beetle to oxidize various fatty acids 
during its vigorous exercise. 

The adult Cy bister beetles, were vigorously 
exercised following the method described elsewhereS. 
Muscle homogenate and mitochondrial preparations 
were obtained as outlined in an earlier study'^. 
Sodium salts of butyrate, octanoate, palmitate 
and stearate were used as substrates for fatty acid 


oxidation. The oxygen uptake by the different 
preparations was expressed as a^I per mg. protein 
per 30 min. The procedure followed was essentially 
similar to that described elsewhere'^. The effect of 
added carnitine on palmitate oxidation was tested in 
the muscle homogenate as well as in the mito¬ 
chondrial preparation with 0-15 M ’ DL-camitine. 
The protein contents of the homogenate and mito¬ 
chondrial fraction were determined according to the 
method of Lowry et al.^. 

The respiratory measurements obtained by the 
unexercised and exercised leg muscles homogenate 
preparations (Table I) after the addition of the 
various fatty acids revealed that they are capable of 
oxidizing only short chain fatty acids butyrate and 

Table I 

Oxidation of butyrate, octanoate, palmitate and stearate 
by the exercised and unexercised leg muscle homogenates 
of the Cybister beetle 


Substrates 


O 2 uptake 

(jLtl/mg. protein/30 min.) 


Unexercised Exercised 


Endogenous 

38 

46 

Butyrate 

49 

55 

Octanoate 

45 

55 

Palmitate 

37 

37 

Stearate 

36 

37 

Succinate* 

70 

103 


The results presented in Tables I and II are averages 
of three readings in each case. 

* Used for comparison. 

Table 11 


Effect of added carnitine on the palmitate oxidation by 
the leg muscle homogenate and mitochondrial fraction 
of the Cybister beetle 


Substrates 

O 2 uptake 

(iL6l/mg. protein/30 min.) 

Homogenate 

Mitochondrial 

pellet 

Endogenous 

39 

32 

Palmitate added 

37 

33 

Carnitine added 

45 

39 

Carnitine + Palmitate 
added 

47 

50 
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octanoate but not the higher chain fatty acids— 
palmitate and stearate even when the leg muscles 
were metabolically active (as indicated by succinate 
oxidation in the exercised muscles). That the 
butyrate acts as primer in the oxidation of higher 
chain fatty acids in the locust thoracic musclesio, and 
also as energy source during flight in the flight 
muscles of the honey bee Apis dorsetta^ have been 
very well demonstrated. It has also been shown 
that the flight muscles of the dragonfly Pantala 
fiavescens'^, which are involved in sustained action 
utilize short chain fatty acids to begin with, and 
subsequently switch on to its reserves of palmitic 
acids. It may be inferred from these observations 
that the leg muscles of this beetle which take 
part in short and abrupt actions derive their meta¬ 
bolic energy through limited oxidation of low chain 
fatty acids—butyrate and octanoate. 

It is well understood now that carnitine stimulates 
the rate of oxidation of fatty acids both in the 
homogenate as well as in the mitochondrial fraction^. 
In the present investigation also palmitate oxidation- 
in the homogenate as well as in the mitochondrial 
preparation was indicated after the addition of 
carnitine. This may suggest that in the leg muscles 
of this insect carnitine acts as an extra mitochondrial 
factor accelerating palmitate oxidation. It may be 
that the leg muscles of the Cybister beetle have 
insufficient carnitine reserves to support palmitate 
oxidation. 

The authors are most grateful to Dr. C. J. 
George, for his valuable suggestions. 

Department of Zoology, V. L. Kallapur. 

Kamatak University, A. V. Narasubhai. 

Dharwar 580 003, Jw/y 21, 1975. 
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CHANGES IN THE CORPUS ALLATUM 

VOLUME OF FEMALE SPODOPTERA LITURA 
(FABR.) RELATED WITH AGE AND 
REPRODUCTION 

The importance of the corpus allatum in growth 
and reproduction of insects was first demonstrated 
in Rhodnius prolixus^ (Hemiptera: Heteroptera). 
Since then it has been confirmed in a number of 
species belonging to Orthoptera, Hemiptera, Coleop- 
tera, Lepidoptera and Diptera. Several workers 
reported larger corpora allata in females than in 
males of different species and emphasized its role in 
oocyte growth and yolk deposition during the matura¬ 
tion of eggs. Further, in Calliphora erythrocephala^'^^ 
Sarcophaga bullatcA, Iphita limbata^, Leucophaea 
maderae^, Locusta migratorea^ and Schistocerca 
sp.8, the increase in the volume of corpora allata 
of the females was related with oocyte growth and 
the maturation of the eggs in different reproductive 
cycles. But in moths, except Bombyx mori^, males 
have larger corpora allata than females and gland 
was not necessary for the ovarian maturation. On 
the contrary, in butterflies Pieris brassicae^^, 
P. napi'^'^ and Danaus plexippus'^^, studied so far, 
the corpora allata are larger in females than in 
males and these are necessary for the oocyte 
growth and egg maturation. 

The present observation on the female Spodoptera 
litura, not only compares the volume of corpora 
allata with that of other moths but also indicates the 
changes in their volume related with age and 
reproduction. Further, the present data on 
S. litura particularly add information on the role 
of corpora allata in the short lived moth which 
requires food in imaginal life unlike B. mori and 
others which emerge only to lay eggs. 

From a stock culture maintained at 27® C ± 1® C 
and 70-80% relative humidity, newly emerged 
Spodoptera litura were isolated in single pairs and 
maintained age-wise at the above-mentioned tempera¬ 
ture and humidity. Their corpus allatum volume 
was determined by the method of Highnam (1958)i3. 
The mean values of the corpus allatum volume of 
the females of different age groups was compared 
and significant difference was known by using the 
formula of Rao (1952)14 

The data in Table I show the changes in the 
corpus allatum volume of the females of different 
ages. The volume of the gland was also deter¬ 
mined in the newly emerged males and its mean 
value (5*47 ± 0*36 x lOV^) was lower than 
that of the females of the corresponding age 
(5*51 zt 1-26 X However, in the females 

of the subsequent age, the gland volume signifi¬ 
cantly decreased and in the four day old fepiales 
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this volume was almost half of that of the newly 
emerged females. When the females were starved 
from emergence, the corpus allatum volume of the 
females of different age was significantly lower 
than that of the fed females of the corresponding 
age. 

Table I 


Showing changes in the corpus allatum volume of female 
Spodoptera litura following emergence 


Volume of corpora allata in 10® 
(Mean value) 

Age of female 
following 
emergence 

Fed 

Unfed 

Newly emerged 

5*51±1*26 


One day 

3-90±0-53 

3-46±0-46 

Two day 

3-30±0-51 

2-96±0-54 

Three day 

2-75±0-31 

2-63±0-59 

Four day 

2* 63 ±0-43 

2-42±0-14 


The dimorphism in the corpus allatum volume 
of the newly emerged adults suggests that the 
gland of the newly emerged females have more 
cells and higher quantity of secretory material both 
in extra- and intracellular spaces of the gland. The 
subsequent decrease in the volume of the corpus 
allatum of fed females following emergence indi¬ 
cates gradual retardation in the secretory activity 
of the gland. Further, starvation following 
emergance markedly reduces the activity of the 
corpus allatum. 

Anatomical observations of the ovary of 5. litura 
showed that in the newly emerged females the 
anterior one-third of the ovarioles had immature 
eggs with still large nurse cells. Further, the com¬ 
mencement of oviposition of eggs in S. litura 
occurs after 60 to 70 hours following emergence. 
Therefore, the large size of the corpora allata of 
the newly emerged females of S. litura is most 
likely related with the synthesis and release of 
the secretory material for the completion of the 
maturation of the growing oocytes. 

We are indebted to Professor S. M. Alam, Head 
of the Department, for providing facilities to 
work. 

Department of Zoology, Manzoor Hashmat. 

Aligarh Muslim University, Mumtaz A. Khan. 
Aligarh, India, September 19, 1975, 
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ON THE OCCURRENCE OF TWO NEW 
PARASITIC NEMATODES, ECHINOCEPHALUS 
SPINOSISSIMUS (LINSTOW, 1905) AND 
E. UNCINATUS IN THE EAGLE RAY, AETOBATIS 
NARINARI iEVPHR^SA]S) FROM 
BAY OF BENGAL 

In the course of a survey of the parasites of com¬ 
mercially important elasmobranchs, a careful 
examination of the guts, sampled on two different 
occasions, yielded specimens of two species of 
nematodes. These nematodes were recovered 
from the intestines of Aetobatis narinari 
(Euphrasan), a common eagle ray of the region. 
The specimens were assigned to the genuls 
Echinocephalus because of the presence of the 
generic characters such as the head: bulb with 
transverse rows of hooks and the neck glandsi. 
Subsequently they were identified as Echino¬ 
cephalus spinosissimus (Linstow, 1905) and 
E. uncinatus (Molin, 1858). The specimens have 
been deposited in the Marine Biological Station 
Reference Museum collection. 

As these parasites were collected from a hitherto 
unreported host and since E. spinosissimus has 
not so far been reported from Indian waters, the 
present communication adds further information 
and a brief description. 

Echinocephalus spinosissimus (Linstow, 1905) 

Material : Three males, 14 mm ; 15 mm and 

16*5 mm in length collected Q?t October 1, 1971, 




340 


Letters to the Editor 


Host and Locality : Aetobatis narinari (Euphra- 
san), entire fish weighing 30 kg. Bay of Bengal, 
Porto Novo (11°29'N 79° 49' E). 

Location : Inner wall of the intestine. 

Three specimens ranging from 0*83 to 1-03 mm 
in width were collected from the intestine of the 
host. Body linear, striated with six terminal lips. 
Head bulbs well developed with 27 rows of hooks. 
Four thin neck glands, and eight pairs of minute 
papillae with a well-developed proximal pair 
present on sides of body. 

Echinocephalus uncinatus (Molin, 1858) 

Material : One male, 13 mm in length collected 
on December 10, 1971. 

Host and Locality ; Aetobatis narinari (Euphrasan). 
24 kg in weight ; Bay of Bengal, PiortO' Novo. 

The nematode was found attached to the inner 
wall of the stomach, coiled up in an ovoid cyst. 
Body smooth with no trace of annulations and 
measured 0-5 mm in width ; head bulb with 
6 transverse rows of hooks. Neck glands straight 
and devoid of swellings. 

E. spinosissimus (Linstow, 1905) has so far been 
reported only from Ceylon waters^-s. Molin^ first 
described the species from Trygon spp. under the 
name E. uncinatus and later Linstow^ reported the 
occurrence of this species from Myliobatis aquila. 
and Trygon spp., but under the name Cheirocenthus 
spinosissimus. This species has not so far been 
reported from Indian waters. 

E. uncinatus has been reported to occur in 
Trygon and Myliohatis^'^'^ in gastropods<5 and in 
Scianeid fishes'^, in Indian waters. The present 
records its occurrence from a new host, viz., 
Aetobatis narinari which probably forages on 
gastropods. In this context it may be relevant to 
refer to Anantaraman’s^^ report on the occurrence of 
E. uncinatus in marine gastropods. Possibly the 
marine gastropods serve as the intermediate hosts. 

We are thankful to Dr. Leonard, Eszymont of 
Department of Ichthyology, Agricultural University 
College, Szczecin, Poland, for his keen interest. 
Centre of Advanced Study M. S. Shafee. 

in Marine Biology, R. Natarajan. 

PortO' Novo 608 502, 

Tamil Nadu, March 1, 1976. 
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GIANT CELLS FORMATION IN THE TESTES OF 
HOUSE SPARROSS^ PASSER DOMESTIC US (LVSN,) 
BY COBALT-60 EXTERNAL IRRAJDIATION 

It has been observed that irradiation causes the 
formation of g'ant cells in the testes of mammaF''^. 
As there is paucity of such information in birds, 
the present investigation is to study the effect of 
Cobalt-60 irradiation on the testes of the House 
Sparrow Passer domesticus. The whole body of 
these birds was exposed to external irradiation of 
Cobalt-60 at varying doses of 475 r, 712 r and 950 r 
at the rate of 100 r/h from a distance of 1 foot 
and autopsied on days 1, 2, 3, 7 and 15. The testes 
were fixed in Bouin’s fluid, sectioned at 5 thickness 
and stained with Ehrlich’s haematoxyline and PAS 
for histological observations. 

The giant cells could not be observed after 475 r 
dose, but with the increase in the dose, the cells 
began to cluster and at 950 r many bi- and multi- 
nucleated giant cells were located. The clustering 
phenomenon appeared to start when the testes were 
irradiated by 712 r and autopsied on 3rd day, when 
many cells began to coalesce and formed binucleated 
or miiltinucleated giant cells having a common 
cytoplasmic pool (Fig. 1). 



Fig. 1. Seminiferous thhule of the testes of male 
house sparrow Passer domesticus showing multi- 
nucleated giant cell, 10 X 70. 

No hypertypic giant cells could be seen as reported 
in mammals by other workers^- r>. Most of the multi- 
nucleated g^ant cells were derived from the spermato- 
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cytes asd rarely from the young spermatids. The 
mode of formation of these cells as observed during 
the present investigations was due to the fusion of 
the cleaving cells. Rao and Srivastava^, had 
suggested that giant cells could be formed by cell 
fusion, possibly by fatty degeneration of cell 
membrane. Montgomery et al,^\ had also reported 
that giant cells were formed by the fusion of the 
plasma membrane. 

According to Amoroso^, the giant cells were 
generally formed because of the macrophages which 
swell the young developing spermatids. 

The present observations indicate the lag effect 
due to irradiation thus interfering with the regular 
spermatocytic divisions and thereby causing the 
fusion instead of forming the spermatids. The 
detailed chemical sequence will be published 
esle where. 

Thanks are due to Professor A. S. Kapoor, for 
providing facilities in the Department. One of us 
(M.S.) also thanks C.S.I.R., for the award of 
Junior Research Fellowship. 

Cell Biology Section, Madhu Saxena. 

Department of Zoology, R. S. Mathur. 

University of Rajasthan, 

Jaipur-4, September 22, 1975. 
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CYTOLOGICAL STUDIES IN ATEMOYA 
(ANNONA ATEMOYA HORT.) 

Atemoya is a hybrid between Cherimoya 
{A. cherimola Mill.) and Custard apple {A. squamosa 
L.). Atemoya is a distinct improvement in respect 
of seedlessness and fruit quality on either of the 
parents. The low bearing habit of this crop is con¬ 
sidered fco: be its greatest drawback. The studies 
on cytological aspects, viz., pollen sterility, pollen 
germination and meiosis were undertaken to know 
the cytological reasons associated with low fruit 
set. 


The pollen sterility, in the present study, was 
high (Table 1), during May and June when the 
temperature was high and humidity low. Thakur 
and Singhi observed that the pollens were not fertile 
till the end of July. 

Tab le I 

Pollen sterility in Annona atemoya 


Monthly Av. 

Temp, in ®C Av. Relative 


Month 

% of sterile 
pollens 

Max. 

Min. 

Humidity % 

May 

58 

39 

17 

38 

June 

55 

37 

15 

36 

July 

33 

34 

14 

66 

August 

30 

31 

13 

74 


The pollen grain germination was tried in sucrose 
solution (10, 15, 20 and 25%), plus agar-agar (1%), 
stigmatic secretion of A. atemoya, A. squamosa and 
A. atemoya plus A. squamosa, Gibberellic acid 
(10, 25, 50 and 75 ppm) and water. The maximum 
pollen germination (8*6%) was observed in stig¬ 
matic secretion of A. atemoya. The low pollen 
germ nation may be due to the compound nature of 
pollen grain with thick exine. Thakur and Singhi, 
reported 11*6% pollen germination in 20% sucrose 
solution. 

The flower buds for meiotic studies were fixed in 
prcp'ono-acctic alcohol and squashed in 1 % propiono- 
carmine. The meiotic study confirms n =: 7 as 
chromosome number of Atemoya. The regular 
meiosis was observed in only 52% of the cells 
(Table II). The presence of univalents was due 
Table II 

Chromosomal associations at Diakinesis and Metaphase 
in Annona atemoya 


No. of 
PMCs 
observed 

Chromo¬ 

somal 

bodies 

Univalents 

Bivalents 

%of 

particular 

association 

4 

9 

4 

5 

16 

3 

8 

2 

6 

12 

1 

13 

12 

1 

4 

2 

14 

14 

0 

8 

1 

10 

6 

4 

4 

13 

7 

0 

7 

52 

1 

11 

8 

3 

4 
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to the lack of pairing and the most common 
configuration was found to be 5 II -f- 4 L How¬ 
ever, data reveal irregular meiosis in 48% cells. 
Thakur and Singh^, reported n = 7 as chromo¬ 
some number of Atem-oya and observed varying 
number of univalents in some of the cells. 

The chromosomal separation in anaphase-I 
(Table III) was abnormal in 36% of the cells. 
Three chromosomal groups were alsoi observed in 
some of the cells. This extra group of chromo¬ 
somes was due to the formation of laggards which 
might have resulted from the failure of chromo¬ 
somal pairing. Thakur and Singh^, have also 
reported unequal anaphase separation and three 
groups of chromosomes. 

Table III 

Distribution of chromosomes at anaphase-1 in Ann on a 
stemoya 


SI. Extent of un/equal No. of % of 

No. distribution cells cells 


1. PMC’s with equal distri¬ 
bution as 7; 7 


16 64 


2. PMC‘s with unequal distri¬ 

bution as (1) 6:8 1 

(2) 5:9 1 

3. PMC’s with unequal distri¬ 

bution with laggards 7 


4 

4 

28 


The present study indicated high (43*9%) pollen 
sterility which is due to irregular meiosis (48%) 
and subsequent abnormal chromosomal distribu¬ 
tion (36%). The low pollen fertility and germina¬ 
tion finally hinder fruit setting in A. atemaya. 


Marathwada Agricultural 
University, 

Parahani, 

August 28, 1975. 


S. V. KSHmSAGAR. 
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OLIGOGYNOPHORIA, A VIRUS INDUCED 
LESION IN THE GROUNDNUT, 
ARACHIS HYPOGAEA L. 

Following the report of the new virus, infecting 
the groundnut Arachis hypogaea L.i, physiological 
alterations brought about by this virus on its host 
were studied. These studies^ and field observations 
formed the basis for postulation of “oligogynophoria” 
as a pathological condition resulting in the host plant 
yiKjer the hegemony of groundnut chlorotic spot 


virus. The term “oligogynophoria”^ was tentatively 
defined as '‘pathological reduction in the number of 
gynophores”. 

With an aim to obtain a clearer definition of 
oligogynophoria in the groundnut plant under 
viral influence, a batch each of healthy and infected 
(under apparent attack of groundnut chlorotic spot 
virus) plants were collected .from fields near 
Nagari, Andhra Pradesh. A visual examination 
of the healthy and infected “fruit systems” revealed 
prima facie oligogynophoria (Fig. 1). Three types 



Fig. 1. Oligogynophoria in groundnut (Arachis 
hypogaea L.) under the influence of groundnut 
chlorotic spot virus. Upper row—^Healthy “fruit 
systems” ; Lower row—^Virus-affected “fruit systems”. 

of gynophores were marked out for statistical 
processing^ of numerical data. Fruiting gynophores : 
gynophores with terminal fruits with hardened 
shells ; headed gynophores : with terminal fruits in 
which no hardening of shell was noticeable^ ; 
headless gynophores : bearing no terminal fruit 
(gynoecium) at all. The total gynophores 
(aggregate of fruiting, headed and headless 
gynophores of each fruit system) showed no 
statistically significant difference between healthy 
and affected plants (Table I). Viral attack evidently 
does not cause numerical diminution of gynophores, 
Even the headless gynophores (which probably 
represent flowers which were not cleistogamously 
fertilized) exhibited no statistical alteration under 
viral infection. On the other hand the “fruiting” 
and “headed” gynophores showed statistically signi¬ 
ficant alterations under viral influence. The numbers 
of fruiting and headed gynophores exhibited an 
inverse alteration under viral affectation : The 
fruiting, gynophores were predominant in the healthy 
plant over headed gynophores and in the virus-affected 
plants, the “headed” gynophores were preponderant. 
In the healthy (virus-unaffected) plants greater 
number of headed gynophores should obviously 
have been driven into the condition of “fruiting” ; 
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Table I 


Effect of groundnut chlorotic spot virus infection on the fruit system of the host, Arachis hypogaea L. 


Parameter 

Healthy 

Virus-affected 

b 

c 

d 

e 

Fruited gynophores 

a ll-55± 2-32 
(9) 

2 - 0 ± 1-142 
( 10 ) 

10-97 

17 

P< 0 001 

~ 82*68 

Headed gynophores 

4-78± 4-15 
(9) 

10-3± 4-58 
( 10 ) 

2-741 

17 

P< 0*02 

+ 115*50 

Headless gynophores 

8-22± 6-85 
(9) 

7-5± 4-03 
( 10 ) 

0-283 

17 

N.S. 


Total gynophores 

25-56±10-96 

(9) 

19-8± 7-34 
( 10 ) 

1-123 

17 

N.S. 

** 

Fruiting gynophores percent 
total gynophores 

56-10±26-31 

(9) 

11-95±1109 

( 10 ) 

4*684 

17 

P< 0*001 

- 78*71 


a' Values are means ± standard deviations; The numbers of observations are parenthesized. 
b \ calculated students U ^ test value, 
c* number of degrees of freedom. 

d' level of significance: P<0‘02: significant; P< 0*001: highly significant; N.S.: not significant. 

el change in affected plant percent healthy plant. 


under viral influence, the process of “fruiting” of 
hzaded gynophores seems to be greatly retarded. 
Hence the oligogynophoria can be redefined as 
“pathological reduction of the number of fruiting 
gynophores or pathological retardation of the 
process of fruiting resulting in a smaller of headed 
gynophores reaching the stage of fruiting . The 
authors were informed by the farmers during the 
collection -of the plants for the present study, that 
the “fruiting” gynophores alone persist as fruit. 
Oligogynophoria can therefore be taken as a well 
founded field lesion with considerably profound 
implication on yield economics of groundnut 

crop. ^ 

The studies on physiological alterations under 
the chlorotic spot viral influence in the groundnut 
plants were confined to TMV-2 which is locally, a 
preferred variety for cultivation practices. But the 
infective action of this virujs extends beyond this' 
variety to many other groundnut varieties (TMV 3 , 
HGg, HGio, Aceria mutand) and many more 
papilionaceous hosts also. 

The virus has been showns to act on its ground¬ 
nut host and in other susceptible hosts^, in the 
cotyledonotrophic stage of the growing seedling. 
It has also been indicated that the action of virus: 
is directed at the metabolism of 7 -methyIene 
glutamines, the principal translocatiye source of 
nitrogen^ in the “cotyledonotrophic ’ stage of 
groundnut plant. The pathological diversion of 
“nitrogen” available from this principal transloca¬ 
tive source into the viral biosynthetic pathway has 


been indicated^ to cause a “famine of nitrogen” 
.exactly at a stage when gynophorogenesisi occurs. 
This famine might be the decisive factor in 
bringing about retardation of the process of fruit¬ 
ing and resultant oligogynophoriac lesion. Added 
to this lesion, the number of root nodules occurring 
on the root system lof the host plant also' seems 
to be affected<> leading to a further restriction of 
nitrogen supply and poorer increase in size of the 
“fruited” gynophores. 

We are thankful to Prof. V. S. Rama Das, for 
encouragement and facilities. 

Department of Botany, T. Haragopal. 

Government Junior College, 

Nagari, A.P., 
and 

Department of Zoology, V. Chandrasekharam. 

S.G.S. Arts College, 

Tirupati, A.P., 

September 22, 1975. 
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LEAF SURFACE IMPRINTING—A NEW, EASY 
AND CHEAP METHOD 

The present day melhods to take the imprints 
involve the use of mucilage from unripe and ripe 
fruits-’-^, domestic adhesives^- and silicon rubber 
plastic^. In the present study a new and easy device 
for making epidermal imprints by using domestic 
‘Maida’ is described. Maida is a fine wheat flour 
mainly starchy in nature when 'tested with iodine. 
Commercially available ‘maida powder’ was mixed 
with adequate amount of distilled water and boiled 
and continuously stirred so as to make it a semi¬ 
liquid paste. The paste was allowed to cool. The 
paste was then applied uniformly on the surface of 
the leaf with the help of a camel hair brush. The 
leaf, on the surface of which the paste has to: be 
applied need not be plucked from the plant, and the 
SLuface was cleaned to remove exotic particles with, 
a moist fine clean muslin cloth. The paste applied 
leaves were kept in the open air on the plant itself 
for about 10-15 minutes to dry. Drying will depend 
upon the humidity, wind and temperature also. 
After the paste has dried up, it was stripped off with 
utmost care using fine forceps and needles. The 
film was then mounted with the imprinted surface 
uppermost on a dry clean glass slide. The coverslip 
was gently tapped to make the film uinformly flat. 
Repeated imprints were taken from the same surface 
of the leaf of a plant without causing any injury 
eiither to the leaf or plant. Plants from different 
groups were tested. The imprints of the leaf surface 
were examined with normal light microscope using 
direct illumination. Microphotographs presented 
were taken with ORWO DK 5 film using yellow 
filter and incandescent light. The microphotographs 
(Fig. 1) reveal the satisfactory results of this new 



Fig. 1. Tliespesia populnea Soland., : Imprint 
of leaf-abaxial surface. Note cuticular striations 
and stomata, X 880. 

method. The method holds good for herbarium 
specimens also. This method will be useful not 
only to plant morphologists but also to physiologists 
as repeated imprints can be taken from the same 
surface of the leaf of a plant at intervals. 


One of us (M. Gangadhara) thanks the U.G.C. 
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EXILISPORA INDICA SP. NOV. (SPHAERI- 
ACEAE)—A NEW GENERIC RECORD TO INDIA 

A RARE ascomycetOLis fungus was collected on the 
dead stems of Gymnosporia rothiana Mont. (Fam. 
Celastraceae) in the Forests of Bhimashankar, 
100 Km away from Poona, in the month of 
September, 1974. On examination this proved to 
be an undescribed species of the genus Exilispora 
Tehon and Daniels- (Sphaeriaceae). This genus is 
monotypic and remained unrepresented in the 
fungal flora of India so far. 

Exilispora indica sp. nov. (Fig. 1). 

Perithecia nigra, solitaria, sub-erumpentia, 
septata, ostiolo-rostrata. periphysata, magnit 
172-280 X 184-260/x; rostra 1*5 mm longa ; asci 
cylindracei vel clavati, brevi-stipitati, octospori, 
aparaphysati, unitunicati, 57-112 X 5*4-9/^; 
ascosporae sub-hyalinae vel olivaceae, scoleciformae, 
septatae (9-12), magnit 52-72 x 3-5/^. 



Fig. 1. Exilispora indica sp. nov. A, Habit ; 
B, Perithecia (V- S.); C, Asci; D, Ascospbres, 
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Matrix : In caules Gymnosporla rothiana Mont. 
Legit. A.W.S. ad Bhimashankar (30-9-1974) ; 
No. AMH 2667 (Holotypus). 

The present collection differed significantly from 
the type species, viz., Exilispora plurisepta Teh. and 
Dan.-, in gross-morphology, dimensions of perithecia, 
asci and ascospores besides being collected on a 
new host. Although the genus Exilispora closely 
resembles the genus Ophiobolus Reiss.^, itt differs 
from it in having significantly long beaked perithecia 
and phaeo-scolecosporus ascospores. 

Thanks are offered to Prof. M. N. Kamat, for his 
keen interest, to the Director, for facilities, to 
Dr. Mrs. A. Pande, for helpful suggestions and to 
Government of India, for the award of the S.R.F. to 
the senior author. 

M A.C.S. Research Institute, A. W. Subhedar. 
Poona 411 004 (India), V. G. Rao. 

September 15, 1975. 
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VIVIPARY IN LIVISTONA CHINENSIS R. Br. 

In Monocotyledons, habitual vivipary has so far 
been described only in Pectinella antarctica Black, 
a marine member of Potamojetonaceae. It alsO' 
occurs as a rarity in Meloccana bambusoides of 
Graminae. Since there are no published reports 
of vivipary in palms an account of viviparous 
seedlings in Livistona chinensis is given here. 

On 22nd July 1975, a number of fruits of 
L. chinensis in germinated stage were noticed while 
they were still attached to the fruitiferous axis 
(Fig. 1). In these fruits, radicular portion of the 



Fig. 1 

embryo was peeping out through the fleshy green 
epicarp. The fruitiferous axis was sprayed with 
an insecticide to avoid ant attack and was loosely 
covered with moist thin muslin cloth to provide 


sufficient moisture. Observations were made until 
10th August and the results noted. 

Nearly 19% fruits got abscissed when the 
seedlings were ranging from 1 to 1-5 cm in length. 
Only in exceptional cases the seedlings could grow 
upto 4-5 cm when the fruits were attached to the 
tree (Fig. 2). In none of the seedlings the 
plumule could be seen emerging from the 
cotyledonary sheath. The radicle also did not 
elongate much. 



Fig. 2 


In the normal course, the mature fruits of 
Livistona chinensis get abscissed when the epicarp 
turns to deep black colour. In a few cases 
they remain attached until the pericarp com¬ 
pletely dries up. The mature fresh fruits when 
placed in soil germinate only when the pericarp is 
partially or completely decayed. This process 
takes two to six weeks depending upon the season. 
The relative humidity during these days was 
ranging from 73 to 98%. The precoutius germina¬ 
tion of fruits reported here might be due to high 
humidity of the atmosphere. 

Biology Department, A. R. Kulkarni. 

Ramnarain Ruia Shashi Bhushan Pandey. 

College, Matunga, 

Bombay 400 019, September 12, 1975. 


1. Staf, O., “On the fruit of Melocanna^ bambu- 
soids, Trino, an endospermless, viviparous 
genus of Babmbuseae,'’ Trans. Linn. Soc. 
Land. Bot., Ser. II, 1904, 6, 401. 
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SOME QUAMlTATiVE OBSERVaIiONS 
ON THE BRAIN OF THE CAT-FISH, 
HETEKOPt'siUESJES FOSSILIS (BLOCH.) 
Though considerable literature has accumulated on 
the anatomy of fish brain^, the information on the 
morphometric and allometric aspects has been 
rather limited---^^. The present investigation was 
undertaken with a view to analysing the intra- 
specific relationships between the length/weight of 
the brain, brain/body lengths and brain/body 
weights of Heteropmiestes fossHis (Bloch.), a com¬ 
mon freshwater cat-fish. Such quantitative study 
would be useful in analysing the absolute and 
relative growth characteristics of teleostean brain 
as also in working out the degree of interspecific 
variations in the established relationships. 

Fishes of the size range 125 to 205 mm were 
obtained from the fish market. After recording the 
total body length and weight, the brain of each 
specimen was taken out, weighed and its length 
accurately measured. In all, 72 fishes were 
examined. The various relationships were expressed 
through regression equations, using methods of 
calculations as given by Snedecor^. 

Growth in the body length of the fish was found 
to be accompanied by an increase in the length of 
the brain (Fig. 1 A). This was found to be a 
constant feature in fishes of all the size ranges 
investigated. This relationship was expressed by 
the equation : ‘ . 

Log = 0-9548 + 0-9944 log 

Where, was the body length of the fish (mm), 
and y^ was the length of the brain (mm). 

The correlation coefficient (r^) for this relation¬ 
ship was found to be 0-298 ±; 0-344, significant at 
10% level (P > 0-10), Z = 0-3. 

Further, increase in the body weight of the fish 
seemed to maintain a straightline relationship with 
the increase in the weight of the brain (Fig. IB). 
This relationship could be expressed by the follow¬ 
ing logarithmic equation ; 

Log ^2 = 0-0207 + 1-5469 log yo 
where, Xo was the body weight of the fish (mg), 
and yo was the weight of the brain (mg). 

The coefficient of correlation, (0*670 ±: 0*209) 
was significant at 1% level (P > 0*01), Z =: 0-8. 

The regression equation establishing the length/ 
weight relationship of the brain was computed to be 
Log .Vs = 0-0856 + 0- 4765 log ys 
where, X 3 was the length of the brain (mm), 
and >’3 was the weight of the brain (mg). 

The above relationship has been shown in 
Fig. 1 C. The correlation coefficient (r.^) for the 
same was calculated as 0-886 ±; 0-080. Using the 


cistribufon of 7’ as a measure of probability,'r 3 was 
found to be significant at 1 % level (P > 0-01)„ 
Z = 1-4. 


B 



The growth in the weight of the brain, however, 
did not proceed uniformly with increase in its 
length. This was evident from the variations in the 
weight to length ratio of the brain (Fig. ID). This 
ratio was found to be specific for the different size- 
groups of H, fossilis. In the fishes for the sizes 
investigated the ratio seemed to rise steadily from' 
3T4 to 32-4 as the body length increased from 
125 to 130 mm. Further increase in the size of the 
fish was characterized by a decline in this ratio to 
29-2 in the specimens of 155 mm size-group. In 
the larger size-groups, however, the weight of 
length ratio was again found to rise, indicating 
that the growth in the weight of the brain continued 
to occur even when the growth in the brain length, 
and so also the body length, considerably slowed 
down. 

We are greatly indebted to Dr. M. H. Kasim, 
Head, Department of Biology, College of Science, 
University of Mosu, Mosul, for providing the 
laboratory facilities and for his keen interest in the 
progress of the work. 

Department of Biology, A. K. Jafri.'‘= 

College of Science, S. Al-Noort. 

University of Mosul, 

Mosul, Iraq, January 3, 1976. 


" Presently on leave from the Department of 
Zoology, Aligarh Muslim University, Aligarh, India. 
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ULTRA STRUCTURE OF FLAGELLA OF 
SPERMATOZOIDS OF LYGODWM 
FLEXUOSUM (L.) SW. 

Fine structure of the flagella of spermatozoids of 
various plants and plant groups, viz., Stigeoclonium^, 
Polytrichimd, Marchantia^'-, Marsilea^, and 
has been investigated in detail. Our investigations 
on the ultrastructure of the flagella of spermatozoids cf 
L. flexuosum have brought out certain new facts in 
the flagellar construction of the fern spermatozoids 
which are reported here. 

Spores of L. flexuosum were collected from the 
garden of Botany Department, Lucknow University, 
and were sown under sterile conditions in 1% Knop-^s 
solution. The temperature cf the culture remained 
at 24 ± 2° C with light intensity at 600 ft. c. 

Spores, germinated on the 4th or the 5th day, though 
antheridia began to develop after 70 to 80 days. 
Gametophytes with mature antheridia ready to dis¬ 
charge spermatozoids were fixed in Caulfield’s^ fixative 
at 4° C for 4 hours. After dehydration, the prothalii 
were embeded in plastic mixture of Epon and Araldite 
and ultrathin section were cut on LKB ultratome III, 
using glass knives. Silver grey colour sections were 
picked on uncoated copper grids. Sections were 
stained in lead citrate and uranyi acetate and examined 
under Hitachi electron microscope Hu-11 Eat 75 kV. 
Photographs were taken on Fuiji electron micro¬ 
scopic film. 

The micrographs of the spermatozoids pass through 
the region where flagella are attached to Vierergruppe. 
A giant mitochondrion (M) having numerous cristae 
in very close association of the Yierergrappe as well 
as numerous flegella cut transversely (Fig. 1) can also 
be seen in cross-section. 

Interesting features of the flegella as seen in the 
cross-section of the median portion is that the outer 
membrane has sharp projections and is star shaped 
(Fig. 2). This differs from the findings of earlier 
workers who noticed smooth outer membrane for the 
flagella. However, basal part of the flagellum has 
smooth outer wall (Fig...2 shown by arrov/). 

We thank Dr. Nitya Nand, Director and Dr. S. C. 
Agarwal, Head of the Department of Biophysics. 
CDRI, Lucknow, for permission to use electron micro¬ 
scope, We also thank Sri. A, C. Shipstone, Dr, S, C. 


Maitra and Sri. V. K. Bajpai of the same institution 
for their active and willing help in the use of electron 
microscope. 



Fig. 1. T.S. through antheridia showing: 

F.—Star-shaped flagella, M.—Mitochondrion. S.— 
Starch, Arro\v showing cell wall (x 15,000). 

Fig. 2. T. S. through antheridium showing: 

F.—star shaped flagella, M.—Mitochondrion, Yg.— 
Vierergruppe. Arrow showing T.S. Basal part of 
flagellum (x 30,000). 

The junior author is grateful to UGC for providing 
financial assistance for this project. 

Botany Department, B. S. Trivedi. 

Lucknow University, Usha Kher. 

Lucknow-7, October 1, 1975. 
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AN ADDITION TO INDIAN HYPHOMYCETES 

During taxonomic studies on the microfungi of 
Gorakhpur (U.P.), a rare hyphomycete was isolated in 
July, 1975 from a petridish containing malt extract agar 
medium which was exposed to air. The fungus was 
first described as a new species of Chloridium^ C. 
apiculatum, by Miller, Giddens and Foster^ in 1957 
from forest soil of Georgia, U.S.A. As the sporogenous 
cell of this fungus is not a phialide, the species cannot 
be retained in the genus Chloridium. Dr. M. B. Ellis 
of the Commonw^ealth Mycological Institute, Kew, 
has informed the authors in a personal communication 
that he has transferred the fungus to the genus Vero- 
naea, making a new combination Veronaea apiculata 
(Miller, Giddens and Foster) M. B. Ellis, in his forth¬ 
coming book More Dematiaeeous Hyphomycetes 
(In press). The fungus is reported here for the first 
time from India. A brief description of the Indian 
isolate is given below. 



Fig. 1, Conidiophores and Conidia. 

Colonies on malt extract agar up to 2 cm in diam. 
in 10 days, grey in colour. Mycelium superficial and 
submerged. Conidiophores arising from aerial 
hyphae, macronematous, mononematous, simple, 
straight or flexuous, with a septum near the base, 
light brown, 24-55 {jl long, \ in diagm., cica¬ 

trized at the apex; often groups of conidial scars along 


the length of the conidiophore alternate with smooth 
areas. Conidia obovoid or pyridorm, with narrow 
truncate base and rounded apex, subhyaline, smooth 
0-septate, 4-4-6*6 x 2 0-3 3 jjl (Fig. 1). 

Isolated from air, Gorakhpur (U.P.), India, July 
1975. A dry petri dish culture has been deposited 
in the Commonwealth Mycological Institite, ’ Kew, 
as IMI 195484. 

The authors wish to thank Dr. M. B. Ellis for his 
help in the identification of this fungus. 

Departme.nt of Botany, Poonam Srivastava. 

University of Gorakhpur, P. C. Misra. 

Gorakhpur 273001, U.P., K. S. Bhargava. 

September 16, 1975. 
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THE ROOT-KNOT NEMATODE ON 
COMMERCIAL PLANTINGS OF TUBEROSE 
IN INDIA 

During a survey of some of the tuberose PoUanthes 
tuberosa Linn, plantations in Bangalore District for 
plant parasitic nematode population, it was observed 
that root-knot nematodes were commonly encountered 
causing heavy root-galling. The plants were stunted 
with chlcroti* foliage and short and thin floral stalks. 
The nematode species Meloidogyne incognita (Kofoid 
and White, 1919). Chitwood (1949), was found to be 
associated with severe galling of the roots. The offsets 
were not found to be infested. Both the types of 
tuberose, viz., ‘‘Single” and “Double” under culti¬ 
vation were found to be equally susceptible to M. 
incognita at the Eeperimental Station, Indian Institute 
of Horticultural Research, Hessaraghatta, Bangalore, 
Root-knot nematodes on container grown tuberose 
had been reported from U.S.A.^ and IsraeF. This is 
the first report of root-knot nematode damage to 
commercial tuberose plantations from India. As the 
nematode is found on the roots of tubers, thorough 
removal of roots at the time of harvest and storage of 
tubers will check the spread of these nenatoies. 

Thanks are due to Dr. S. S. Negi, Senior Geneticist 
(Flcriculture) and to Dr. G. S. Randhawa, Director, 
for their keen interest in these studies. 

Indian Institute of Horticultural 
Research, 

255, Upper Palace Orchards, 

Bangalore-560006, India, 

January 14, 1976. 
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SHORT SCIENTIFIC NOTES 


Isolation of Carpesterol from the Fruits of Solanum 
torvum 

Solanum torvum (Family : Solanaceae), a 
useful Indian medicinal plant has been earlier 
studied for its chemical constituents!"'^. The 
present work records the isolation of carpesterol 
for the first time from this plant. 

Shade dried fniits were extracted with hot 80% 
ethanol under reflux. The ethanol concentrate was 
repeatedly shaken with benzene, ether and ethyl 
acetate. The benzene soluble portion on 
elaborate column chromatography over neutral 
alumina yielded in benzene : pet. ether (3 ; 1) 
eluate, a pure compound (0*05% yield), m.p. 245- 
7% Wj, + 61*5? (chf) and M.F. C 37 H. 4 O 4 . It 
gave positive Liebermann-Burchard and Salkowski 
tests and formed an acetate, m.p. 187-9°. This 
sterol was identified as carpesterol by direct com¬ 
parison with an authentic sample by m.m.p., 
co-TLC (silica gel impregnated with AgNO^) and 
The other fractions yielded a low melting solid 
(m.p. 62-4°), and ^-sitosterol (m.p. 131-3°). 

Though carpesterol was isolated, four decades 
ago: from S. xanthocarpum^, its structure was only 
recently elucidated'"^. The present isolation of this 

sterol from S. torvum as a second source may be 
of some chemotaxonomic interest. 

We thank Dr. J. A. Beisler, National Cancer 
Institute, Bethesda, U.S.A., for the kind sulpply 
of an authentic sample of carpesterol. Prof. M. N. 
Ghosh, and the Principal, JIPMER, for encourage¬ 
ment. 

Departments of T, K. Bhattacharya. 

Pharmacology T. N. C. Vedantham, 

and Chemistry, S. Sankara Subramanian. 

Jipmer, Pondicherry 605 006, 

November 19, 1975. 
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Note added in proof : Since communicating our 
work on S. torvum, carpesterol has also been 
isolated by us from the fruits of S. trilobatum. 


Occurrence of Macrognathus aculeatus (Bloch) in the 

River Cauvery at Mekedatu, Karnataka State 

Two Specimens of the Lesser Spiny Eel, 
Macrognathus aculeatus (Bloch) were collected on 
August 18, 1974, while operating a cast net in the 
rock-strewn stretch of the river Cauvery at Meke¬ 
datu about 60 Km from Bangalore. Identification 
of the species was confirmed by the presence of 
5 ocelli like spots on the dorsal fin. The present 
species being rare, has not been reported so far 
from the upper reaches of Cauvery river above 
Hoginakal falls and in this paper the details of 
the two specimens are reported. 

Of the two specimens collected, one is a juvenile 
with T.L., 150 mm and 3-5 g in weight and the 
other an adult female with T.L., 287 mm and 
24-5 g in weight. The examination of the gonad 
of the adult specimen revealed that the fish was 
in the first stage of maturity. The juvenile 
specimen of M. aculeatus collected from Cauvery 
liver may belong to 1 -f age group-. The river 
Cauvery is rock-strewn and shows seven individual 
falls at Hoginakal and this falls become flush with 
the rise of about 30 meters in the level of the 
Mettur reservoir (India), the fish like Catla catla 
and Pangasius pangasius can ascend up the river!. 
The occurrence of M. aculeatus in the river Cauvery, 
about 400 Km from the deltaic region strongly 
suggests that it is capable of ascending very long 
distances in the river negotiating many water falls, 
especially during juvenile stages similar to the 
up-stream migration of elvers of Anguilla nebulosa 
labiata which ascend Tana River in Kenya, over¬ 
coming many water falls including a vertical fall 
of 23 meterS'"^. 

Our thanks are due to Dr. A. R. Kashuri Bai, for 
her encouragement. 

Fishery Biology Section, H. R. Srinivasachar. 

Department of Zoology, K. V. Rajagopal. 

Bangalore University, 

Bangalore 560 001, and 

Fisheries Research Station, Dwaraka S. Rao, 
University of Agricultural 

Sciences, 

Bangalore 560 024, October 10, 1975, 
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Additional Host Records of the Root-Knot Nematode, 
Meloidogyne incognita in North India 
It is well known that the root-knot nematodes 
belonging to the genus Meloidogyne cause enormous 
loss to many economically important crops. They 
have a very wide host range in both cultivated and wild 
plants. Despite this there might be many more hosts 
which await the report. Hence, a survey was done in 
the Aligarh District (North India) for host range and 
host susceptibility of the prevailing species of the 
nematode. The specific identification was done by 
close examination of the perineal patterns of mature 
females, taken out from galled tissues of roots. Hot 
acid fuchsin (0-01%) and lactophenol were used as 
staining and mounting materials respectively. The 
species attacking all the plants, reported here, was 
found to be Meloidogyne incognita (Kofoid and White 
1919) Chitwood, 1949. The root-knot infection was 
rated as + = light (1-25%),+-f- = moderate (26-50%), 
-{. + + = heavy (51-75%) and . + + + + = severe 
(76-100%) on the basis of percentage of roots infected 
as suggested by Smith and Taylor^®; and the size of 
root galls recorded as small (S), medium (M) and large, 
(L), All the plants listed below are new host records 
of M. incognita which have not been reported 
earlier^"®: 

New host records'. Acacia arabica Willd. (+ ; S)^ 
A. farnesiana Wall. (+; S), Calotropis procera 

Bry. ( + +; S, M), Cassia occidentalis L. (+; S), 
Centaurea cyanus L. ( + + : M, S), Fumaria parviflora 
Lamk. (+; S), Hibiscus rosa-sinensis L. ( + + ; S) 

Ipomoea carneaFeicq. (++; M), I. eriocarpa R, Br. 
Prod. ( + + +; M), Launaea asplenifolia Hook. ( + +; 
S, M), Portulaca quadrifida C. ( + + ; M, S), Rumex 
hastatus'Don'?xo6.. (+; S), Sida cor difolia L. ( + + ; 
S, yi)y Spinacia oleracea L. ( + + + +; L, M), Vida 
hirsuta (L.) Gray. ( + + + ; M), 

First report from India : Antirrhinum majus L. 

( + + + +; L), Cichorium intybus L. (+; S). 

Section of Plant Pathology M. Mashkoor Alam. 

and Nematology, Abrar M. Khan. 

Department of Botany, S. K. Saxena. 

Aligarh Muslim University, 

Aligarh-202001, India, September 16y 1975. 
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Neoascaris vitularum Larvae in the CoIo.struin/Milk of 
Buffaloes 

Neoascaris vitulorum infection was.found in 26% 
(64 out of 224) buffalo calves below the age of 6 months 
on the basis of their faecal examination. Some workers 
have recently reported that the passage of infective 
larvae of certain nematode parasites through the 
colostrum/milk of infected dams forms an important 
and in some cases a major source of infection for their 
new-born calves 

One hundred and eighty-seven milk samples (250 ml. 
each) were collected for examination from 37 buffaloes, 
1-30 days^after parturition. The milk was collected 
from all the four quarters after thoroughly washing the 
udder and the teats. Four buffaloes, out of 37 were' 
found positive for the presence of N. vitulorum larvae 
in their milk from 1-11 days after parturition. The 
larvae resembled those of N. vitulorum, except that 
they were twice the size of the normal infective larvae 
which is in agreement with the observations of Warren 
(1969)^. They were in an advanced stage of develop¬ 
ment, as evidenced by their morphological structures, 
which may explain their early maturity to adult worms 
in young calves, as early as 7 days after births 
The faecal examination of buffaloes, excreting larvae 
in their milk, remained negative throughout, while 
their calves became positive for N. vitulorum eggs, from 
27-42 days after birth. The passage of eggs in the 
faeces of young buffalo calves from positive dams 
confirms the transmammary route of infection for 
this parasite. 

Departments of Medicine 
and Parasitology, 

College of Veterinary Sciences, 

Haryana Agricultural University, 

Hissar, April 8, 1975. 
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Leaf Blighi; of Cotton Caused by Macropkomina 
phaseoUiia 

During August and September 1975 a hitherto 
unknown leaf blight and leaf spot of cotton was 
observed in* Haryana Agricultural University Experi¬ 
mental Farm. Blight symptoms were characterised 
by yellowing or browning of leaves which invariably 
initiated from apical ends and was followed by impreg. 
nation with minute dot like pycnidia. There was 
no pronounced demarcation between blighted and 
healthy lamina. Leaf spots were mostly confined to 
margins of the leaves. They were elongated and con¬ 
fluent with da^k coloured border separating them with 
healthy tissue'; The infected lamina were densely 
studded with.; ifungal pycnidia as in case of leaf blight 
described above. Both types of symptoms were some¬ 
times observed on the same leaf. 

Microscopic examination of the pychidia from blighted 
and spotted leaves revealed the causative fungus as 
Macropkomina phaseolifia ijdissi) Gold, Isolations from 
infected tissues also consistantly yielded its sclerotial 
form Rhizoctonia bataticola (Taub.) Butler, which is 
characteristic of this pycniaial fungus, Pycnidial forma¬ 
tion in culture has, however, been reported recently 
by Chidambaran and Mathur^, under specialisaed 
condition. 

Pathogenicity of the fungus was confirmed ky spraying 
conidial suspension prepared by homogenising pycnidia 
from infected leaves as well as by inoculating the leaves 
with sclerotial agar>.bit taken from young vigorously 
growing culture, which after placing on the leaves was 
moistened with a cotton pad. Leaves inoculated 
above were enveloped with polythene bags atleast for 48 
hours for retention of humidity around such leaves. 
Symptoms were observed 5 days after inoculation 
either of the methods. Pycnidia on such leaves, 
however, appeared 12 days after inoculation. Iso¬ 
lations from such leaves yielded sclerotial form of 
the inoculated pathogen i.e., Rhizoctonia bataticola. 

Macropkomina phaseolina is a pathogen of world-wide 
importance and has been reported chiefly to cause root 
rot and stem rot of many hosts. In recent years it 
has been reported to attack fpliage of colocassia-, 
urid^, straberry^ and mung^ but so far there is no 
previous report of this fungus affecting cotton leaves 
and the occurrence of its pycnidia over infected lamina. 
The fungus is, however, well known to cause root rot 
of cotton in India and its pycnidia too have been 
observed on naturally affected cotton stems by Sundera- 


raman® and Kulkarni etal"^. Leaf blight and leaf spot 
of cotton incited by Macropkomina phaseolina and 
manifestation of its pycnidia over infected lamina, 
reported in this communication is, therefore, the first 
report from India or elsewhere. 

Our grateful thanks are due to Dr. D. P. Singh, 
Director of Research, Haryana Agricultural University, 
Hissar, for his keen interest and encouragement from 
time to time. 

Haryana Agricultural University, M. P. Srivastava. 
Hissar-125004, B. R. Mor. 

October 9, 1975. 
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Regeneration of Tail in Caloosia heterocephala n.sp. 
(Nematoda: Hemicycliophoridae) 

The tail in Caloosia heterocephala n.sp. (Rao and 
Das, 1975)^ is filiform with a pointed tip in both 
males and females. In the males, the caudal alae 
are crenate and extend upto near the tail tip. The 
tail measures 195-202^ in females and 84-1 lOyU, 
in males. In routine survey of upland rice 
soils C. heterocephala with blunt tails were 
occasionally encountered. In Hoplolaiinus spp. 
(Nematoda: Hoplolaimidae) heteromorphism of tails 
has been reported earlier^*-’. Since the frequency of 
C. heterocephala with heteromorphic tails was rare 
in the fields, it was suspected that the blunt tailed 
specimens could be due to regeneration of the lost 
tails. * 

With a view to investigating the regeneration, 50 
females of C heterocephala were colonised in distilled 
water to which was added 0*01% Streptomycin sul¬ 
phate. Amputation of tails was conducted with 
sterilised occular scalpel in a sterilisation chamber. 
The tail was cut off at a distance of abour 
50 ju. fron tip. Following the amputation, 32 indivi¬ 
duals revived and were active. The tails assumed conoid 
and blunt shape on the third to fifth day after 
amputation. Inoculation to rice roots (1) con¬ 
firmed the ability of these nematodes to invade the 
root meristem. The ability of C. heterocephala to 
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regenerate damaged tail, a new report on the behaviour 
of this nematode, indicate that dimorphism of tails 
did not exist ip fields. 

Central Rice Research J. Satyanarayana Prasad. 
Institute, 

Cuttack 753 006, November n, 1975 
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A Non-Citrus Host for Citrus Mosaic Virus 

A mosaic disease of sathgudi [Citrus sinensis (L.) 
Osb.] from Andhra Pradesh has been described by 
Reddy et a!} This note reports successful trans¬ 
mission of citrus mosaic to a non-citrus host i.e.. 
Hibiscus rosasinensis (1..). 

Six plants of H. rosasinensis were graft-inoculatea 
using the inoculum from original citur mosaic by 
leaf patch grafting. One square centimeter of mosaic 
infected leaf was introduced into the test plant liftin 
the bark flap. Immediately after this, the bark flap 
was sealed with alkathene tape. All the plants exhi¬ 
bited perceptible mosaic symptoms similar to sathgudi 
mosaic after an incubation of 10 months. Using 
the inoculum from these, H. rosasinensis plants graft- 
inoculations were done on 4 plants of H. rosasinensis 
and 4 sathgudi plants. Mosaic symptoms were observed 
in both the best varieties. The control plants remained 
normal. This is the first report of a non-citrus host 
for citrus mosaic virus. 

Citrus Die-back Project, V. Dakshinamurti. 

S.V. Agricultural College, G. Siddalinga Reddy. 

Tirupati-517502, A.P., November, 4, 1975. 


1 . Reddy, G. S., Moses, G. J., Murti, V. D., Reddy, 
K. D. and Reddy, V. R. K., Occurrence of 
mosaic and infectious variegation on sweet 
orange in Andhra Pradesh, Abs. ^rd Intern. 
Symp. Subtropical and Tropical Hort., Bangalore, 
1972, pp. 130. 


Leaf Blight of Cowpea {Vigna sinensis Endl.) Caused 
by Sclerotium rolfsii Sacc. 

Mortality upto 20% of 5-10 day old seedlings of 
Co. 2 cowpea, an important pulse crop of India was 
observed in experimtntal sowings at the Coimbatore 
Campus of Tamil Nadu Agricultural University due 
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to seedling blight. The first symptoms appeared in 
the form of minute brown water-soaked dots which 
expand into small irregular necrotic spots of 2-3 mm 
size. With the advance of the disease, the necrotic 
tissues resulted in the formation of shot holes. In 
severe cases, the entire leaf was as blighted leading to the 
death of the plants. In some plants, the cotyledonary 
leaves showed rotting and faild to open leading to the 
death of the seedlings. 

The pathogen was isolated on oats agar medium 
both from the leaf spot and the blighted lesions. 
The fungus formed milky white mycelium with charac. 
teristic radial growth and scierotia were produced 
within a week. The size of scierotia ranged from 546 to 
1092/A in diameter and it was identified as Sclerotium 
rolfsii Sacc. When seedlings jof Co, 2 cowpea were 
inoculated with the fungus isolated, typical symptoms 
developed as stated above. The fungus was reisolated 
from such inoculated infested leaves. Characteristic 
symptoms were obtained with both, mycelial bit and 
sclerotial inoculations. Sclerotial inoculations resulted 
in typical leaf spots. 

In addition to Vigna sinensis, the fungus was 
found to be pathogenic on Arachis hypogaea L., Dolichos 
lab lab, Phaseolus aureus, Phaseolus mimgo and Glycine 
max, causing similar symptoms within three days of 
inoculation. Natural infection of A. hypogaea and 
D. lab lab by the pathogen was also observed. The 
isolates obtained from V. sinensis, A. hypogaea and 
D. lab lab were cross inoculable indicating that the 
isolates are indentical. 

Sclerotium rolfsii is an ubiquitous fungus causing 
root rot and wilt of a variety of crops. S. rolfsii 
has been known to cause root and stem rot of Vigna 
sinensis and Arachis hypogaea L.“, But the induction, 
of leaf spot on cowpea has been reported for the first 
time. However, this fungus has been known to cause 
leaf spot of Urid {Phaseolus mungo) and Arachis hypo- 
gaed^'^, 

Deprtraent of M. Ramjah. 

Plant Pathology, P. Narayanasamy. 

Tamil Nadu Agricultural C. L. Subramaniam. 

University, Coimbatore~3, 

September 13, 1975. 
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Mathematical Programming via Augmented Lagran- 

gians. By D. A. Pierre and M. J. Lowe. (Addison- 

Wesley, Reading, Mass., USA), J975 Pp. xxi + 436. 

Price : $ 24.50. 

This book is mainly based on the authors’ own 
contribution on multiplier algorithms for nonlinear 
programming and refers to the latest development in 
the field. It has seven chapters and several appendices, 
details of which are given below. The book is self- 
contained and is very readable with lucid presentation. 
It can be used as a text book for a special course or 
lecture series. 

Chapter 1 : Deals with preliminary concepts and 
problem statements. Reviews the two general ap¬ 
proaches to the constrained maximization namely, 
(i) the function modification followed by unconstrained 
optimization and (ii) Direction modification without 
altering the function (of which very little is available 
in the existing literature), the former method (i) in 
detail. 

Chapter 2: Devotes to the definitions of differen¬ 
tiability, continuity, Taylor series expansion in n vari¬ 
ables, and the necessary and sufficient conditions for 
constrained and unconstrained maxima. Some 
examples are worked out to illustrate these points. 

Chapter 3: A small chapter on sensitivity in which 
microscopic and macroscopic sensitivity are intro¬ 
duced with examples. 

Chapter 4 : This is the heart of the book. Three 
new theorems (author‘^s own theorems) are introduecd. 
A new Lagrangian called the augmented Langrangian 
La is defined and the above mentioned theorems prove 
some interesting properties of this La. An algorithm 
is developed based on La. A concept called Local 
Duality is introduced forming a basis for updating the 
weighting factor in L,. 

Chapter 5: Deals in detail the compur imple¬ 
mentation of the algorithm of Chapter 4 under the 
name LPNLP. The main routines are given incorpo¬ 
rating 4 different modes/options for the uncon¬ 
strained minimization phase. These options are 
the Davidon Fletcher Powel (DFP) method, the DFP 
with reset, self scaling (SS) and SS with, reset. 

Chapter 6 : 17 test problems on constrained and 
unconstrained are worked out using the different 
options of LPNLP and compared. 

Chapter 1 : Some practical problems like circuit, 
and geometric problems are formulated and solved. 

About 100 pages are devoted to appendices dealing 
with general notation, instructions for using LP and 
NLP, the computer listing of the Fortran program, 
modified Lagrangian form, matrix-operations including 


programs for matrix operations and summary of un¬ 
constrained search methods. 

Extensive references are also given. 

B. L. Deekshatulu. 


Techniques and Methods of Polymer Evaluation. 

Vol. 4: Polymer Molecular Weights- Part II. 

Edited by Philip E. Slade, Jr. (Marcel Dekker, Inc., 

New York), 1975. Pp. ix + 337 (287-623). 

Price $ 27.50. 

Part II of the book entitled ‘ Polymer Molecular 
Weights ’ consists of three Chapters—Chapters 6, 7 
and 8. Chapter 6 deals with ‘ Gel Permeation Chro¬ 
matography In the past 12-15 years this method has 
become the most widely used method for the determi¬ 
nation of molecular weight and molecular weight 
distribution of polymers. Considerable progress has 
been made in developing the method, determining its 
limitations, and in overcoming the accompanying 
difficulties that arise. This chapter reviews in detail 
the previous work and deals at length with the theory, 
instrumentation and operation, and applications. 

‘ Viscometric Methods of Studying Molecular 
Weight and Molecular Weight Distribution ’ is the 
topic of Chapter 7. Measurement of the viscosity of 
polymer systems is one of the most popular methods for 
obtaining information about the molecular weight 
and molecular weight distribution on account 
of the relatively inexpensive nature of the apparatus 
required as compared with other methods. Starting 
with the definition of viscosity, this chapter discusses 
in detail the viscosity of both dilute, and concentrated 
polymer solutions, experimental methods, and the 
extrapolation methods. 

‘ Sedimentation Techniques ’ form the subject-matter 
of Chapter 8. Since the development of the first 
analytical ultracentrifuge by Svedberg and his co¬ 
workers in the twenties, the technique of sedimentation 
analysis has been perfected to a great extent. Although 
the ultracentrifuge has become a standard tool for 
determining the molecular weight in the field of Bio¬ 
chemistry, yet it is a valuable aid for characterising 
synthetic polymers. This chapter deals with the 
instrumentation, and the two types of sedimentation 
analysis, viz., sedimentation velocity, and sedimen¬ 
tation equilibrium analysis. 

At the end of each chapter symbols that have been 
used in the chapter, and references are listed. Each 
chapter is complete by itself, as it deals with the 
concerned theory, instrument design, data analysis, etc.. 

This, two part book, on ‘ Polymer Molecular 
Weights^ deals at length with all the techniques and 
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the methods that are now widely used for polymer 
evaluation and hence forms a ready and important 
source of information on molecular weight measure¬ 
ment for polymer chemists, physicists, and all the 
scientists handling polymeric materials. 

V. Kalpagam- 


Energy: Resources, Demand and Conservation. By 

Chaman Kaskari (Tata Mcgraw-Hill Publication), 

1975. Pp, 231. Price Rs. 36 00). 

Energy crisis is a multidimensional global problem 
involving the whole human race, but it has more 
seriously affected the economic activity of all deve¬ 
loping countries such as India, which have economics 
dependent on large quantities of imported oil. The 
hike in oil prices has not only sky rocketed the price 
of fertilizers, but has led to its non-availability in 
sufficient quantities in world markets, since production 
has been affected by high oil prices. This in turn has 
affected food production creating a grave situation 
for millions of the world’s under nourished poor. 

It is, therefore, not surprising that the problem of 
energy—its resources, demand and conservation is 
engaging the attention of most of the nations. Consi¬ 
derable amount of literature on energy has been 
published during the last two or three years, but the 
book under review is perhaps the first one to have 
been written from the point of view of a developing 
country like India. 

The book has been divided into three sections : The 
first—“ Introduction, energy resources and demand”-— 
(Chapters 1-5) deal with the energy measuring units, 
the effect of energy on the economic property of 
nations, the pattern of energy consumption, Indian 
and world fossil fuel energy sources. 

Sectorial energy Demand and Conservation” 
form the second section (Chapters 6-14) in wliich^, 
the energy problems of India, energy consumption 
in different sectors of the Indian economy, potential 
of globar plants, electric power generation including 
nuclear power and the techniques of energy conser¬ 
vation are discussed. 

“ Other Energy Resources ” (Chapters 15-21) 
constitute the subject-matter of the third section 
wherein the possibility of producing energy from 
waste and scrap, wind, geothermal sources and the 
sun are described and the techniques of saving energy 
by the use of total energy systems are suggested. 

The book deals in a fairly comprehensive manner 
of various problems associated with energy in India, 
and I have no doubt that both technical and non-tech- 
nical men interested or involved with these problems, 
will find the book interesting and useful. 

The get-up of the book is attractive and the price 
reasonable. H. N. Ramachandra Rao. 


Elements of Economic Entomology. By B. Vasantharaj, 

David and T. Kumaraswami. (Popular Book Depot, 

Madras), 1975. Pp. 507. Price Rs. 25 or Rs. 30. 

Library Edition, $ 10.00 or £4.00 (Foreign). 

Agricultural education in India is making rapid 
strides in recent years, and starting of Agricultural 
Universities in different States has contributed immensely 
for this spread. Economic entomology constitutes 
an important component of agricultural education 
and there are at present hardly any book for the 
undergraduate student in agriculture for his reference. 
In this context the present book by David and Kumara¬ 
swami is most welcome. 

The 26 chapters included in the book are appro¬ 
priately grouped under five parts. Part I gives a 
brief account of the history of entomology in India, 
and also of popular classification of insects. 

Part II which consists of over 175 pages is devoted 
to pests of agricultural, forestry, veterinary and medical 
importance, of which crop pests occupy over 130 
pages. Brief account of bionomics including diagnostic 
characters of important pests along with control 
measures and a few diagrams are provided under each 
crop. In addition, a list of less important or casual 
insects is given in the end under each crop. Some 
of the recent recommendations are also included in 
the suggested control measures, though these include 
applications of the more persistent insecticides, like 
DDT and BHC on crops nearing harvest and on vege¬ 
tables and fruits. Different productive and helpful 
insects are dealt with in the two chapters which form 
Part HI. Honey bees, silkworms and lac insects are 
treated in a fairly detailed manner. Interesting 
accounj: of pollinators, parasites, predators, scaven¬ 
gers, etc., is also given. 

Principles and methods of pest control which form 
the subject-matter of Part IV include among the 
different conventional methods, the recent tools like 
the genetic methods, hormones, and pheromones, and 
finally an integrated approach in pest control. A 
fairly good review of the properties and action of 
different groups of insecticides is provided. This 
chapter also includes information on tolerance limits 
of some of the pesticides, resistance to insecticides, 
pollution problems, precautions and antidotes, and a 
compatibility chart. The chapter on pesticide appli¬ 
ances gives an illustrated account of different types 
of equipment including aircraft application of pesti¬ 
cides. 

Part V is devoted to brief account of different non¬ 
insect pests of crops and domestic animals. The 
two appendices relating to conversion of weights and 
measures and a ready reckoner for preparation of 
spray solutions frona proprietory insecticides will be 
useful. 

A revision of this book when undertaken may take 
note of some of the lacunae: History of Indian Ento- 
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mology may include a history on instruction in Ento¬ 
mology in Indian Universities. The figures, especially 
of agricultural pests serve very little to illustrate what 
is desired. A constancy in citing reference to names of 
insects is highly desirable. A few misspellings here 
and there may be avoided. 

The book serves as a useful reference material to 
agricultural students and teachers, and the price 
fixed for a book of this size should be considered as 
well within the reach of the student community. 

G. P. C. 

Annual Review of Astronomy and Astraphysics (Vol.l3)- 

Edited by G. R. Burbidge, D. Layzer and 

J. G. Phillips. (Annual Reviews, Inc., 4139 El 

Camino Way, Palo Alto, California 94306), 1975. 

Pp. 557. Price: U.S.A. $ 15.00; elsewhere 15.50. 

The present volume contains fifteen review articles’ 
covering a wide range of subjects. On the obsere 
vational side van de Kamp writes on astronomy whil- 
Peterson gives a comprehensive account of instru 
mental techniques in X-ray astronomy. The use of 
on-line digital computers for telescope control, data 
acquisition and data reduction has become wide¬ 
spread in observatories round the world in recent 
}'ears. Robinson’s article on the subject describes 
the various systems in use and will prove useful to 
workers trying to set up new control equipment for 
their telescopes. 

Spectroscopic and photometric studies with new 
equipir.ent on powerful telescopes have increased 
the scope of population classification in galaxies and 
have provided additional information on their compo¬ 
sition and evolution. Since most of the work has been 
confined to the local group, van den Bergh’s review 
on the subject concentrates on the members of the 
local group of galaxies although some work on extra 
local group galaxies has also been reported. A 
related article by Peimbert discusses abundance 
determination of the gaseous component of galaxies 
as obtained from the studies of HI! regions and plane¬ 
tary nebulae. One of the basic data obtained from 
these studies is the helium abundance y, Pcimberts 
analysis of the data yields a value for the primeval 
helium abundance which coupled with the standard 
big-bang model indicates that we live in an open 
universe. 

The young subject of experimental stellar dynamics 
has been reviewed for the first time in this series by 
Aarseth and Lecar. Starting with a general statement 
of the N-body problem the authors have discussed 
various astronomical contexts where these simula¬ 
tions find application, e.g.^ clusters of stars and 
clusters of galaxies. 

Since the beginning of ultraviolet studies about a 
decade ago, the observations in this field have revealed 
very interesting things about stars and interstellar 


gas. Copernicus, launched three years ago has 
provided a wealth of information regarding abun¬ 
dances and the state of ionization of the intersteallr 
medium. Spitzer and Jenkins discuss and interpret 
the data analysed to date and point out significant 
difference with existing ideas derived mostly from 
radio observations. 

The late stages of stellar evolution are beset with 
many uncertainties and one of these is a correct 
evaluation of the effect of neutrinos on the physics 
of stellar interiors. It appears from Barket’s review 
that theoreticians are now taking the hypothetical 
electron-neutrino coupling more seriously, and most 
models of the late phases of stellar evolution include 
and discuss the role of neutrinos. His review has 
the necessary skepticism, but still covers all the pro¬ 
bable situations where these massless fermions make 
their presence fait. 

Beyond the late phases of stellar evolution is the 
eventual demise of a star and one of the final confi¬ 
gurations, a star may reduce to, is a black hole. 
Eardley and Press have described the formation of 
black holes from stellar collapse and the subsequent 
interaction of the hole with its environment. This 
article also includes a section on black holes in binary 
systems and possible identifications, e.g., Cyg X-l. 
Canuto’s sequel on the equation of state at Ultrahigh 
densities (the first article was published in Amt. Rev. 
Vol. 12), is relevant again to interiors of stars in very 
advanced stages of evolution and the density range 
covered in the present article (P > 10^^ gm cm*"^) 
is only important in the case of. neutron stair matter. 
Canuto has summarised the equation of state jn, 
various density ranges in the form of- tables which can 
conveniently be used when calculations on very dense 
interiors are undertaken. 

The problems of star formation and pre-main 
sequence evolution are as fundamental as those in the’' 
later phases of evolution. With the advent of infrared 
astronomy and the extension of radio observations, 
significant progress has been made in oiir understanding 
of very young objects and their association with the 
interstellar medium. Detailed theoretical calculations 
have also been started to trace the early life of stars. 
The article by Strom et al, gives an excellent overview 
of both the theoretical woik and the present state of 
observations. As they have rightly pointed out our 
knowledge is particularly lacking in the prestellar 
physical processes, and empirical insight rather than 
theoretical speculation should prove rewarding. 

Besides the ones described above, this volume 
includes articles on radio surveys, high velocity 
neutral hydrogen, the emission mechanisms of pulsars 
and a sequel by Fowler, Caughlan and Zimmerman 
to their first article on thermonuclear reaction rates 
published in this series in 1967. 

D. C. V. Mallik 
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IS COMPRESSIBILITY AN IONIC PROPERTY?* 

S. RAMASESHAN and RAMESH NARAYAN 
Materials Science Division, National Aeronautical Laboratory, Bangalore 560 OJ 7, India 


Abstract 

A novel approach to the formulation of the repulsion potential of ions in ionic crystals 
has been attempted. The repulsion potential is postulated to be the sum of contributions from the 
individual ions, these contributions being proportional to the coordination numbers of the ions. 
For the specific xponential form of the ionic compression energy [A exp (— rjp)] the two parameters 
A and p have been evaluated for 5 alkali and 4 halogen ions to fit the behaviour of 20 alkali halides. 
Not only is the number of parameters (18) used in this theory less than that (26) in comparable 
existing ones but the fit also is better. The same parameters fit the data of the alkali halides. 
(a) at atmospheric pressure, ib) in the pressure range 0-45 kb wherever data is available and also (c) 
for both the low pressure NaCl and the high pressure CsCl forms when such transformations occur. 
The important feature in this approach is that the parameters evaluated for an ion in one 
compound in one crystal structure can be used directly for the same ion in any other crystal of 


any structure at any pressure. 

Introduction 

T he concept of an ion as an incompressible sphere 
with a specific radius has proved very useful in 
many fields, particularly so in the crystallography of 
inorganic substances^~'\* One is therefore tempted 
to enquire whether more complex properties like 
compressibility could also be ion-dependent. 

Any crystal is stable because of the balance between 
attractive and repulsive forces in it. The attractive 
forces in an ionic crystal mainly consist of electro¬ 
static coulomb forces and dispersion forces arising 
from van der Waals’ dipole-dipole and dipoie-quadru- 
pole interactions. The attractive interactions can be 
calculated fairly accurately. They involve lattice 
sums for which powerful methods have been evolved 
(e.g., Ewald«). The repulsion forces between ions 
are known to arise from the overlap of electronic 
clouds of the neighbouring ions. However, the actual 
evaluation of these from first principles is extremely 
difficult and has been rarely attempted’^.' It is therefore 
customary to use empirical functions to represent 
the repulsion interaction (see Tosi® for a review). We 
can write the lattice energy per molecule of say a binary 
ionic crystal in terms of the nearest neighbour distance 
r as 

- - ° + W,e,. O') (1) 

where the first three terms constitute the attractive 
energy and describe respectively the Madelung electro¬ 
static, the dipole-dipole and the dipole-quadrupole 
interaction energies, and W^ep (/') is the repulsion 
energy. 

The idea of an ion as a separate entity in an ionic 
crystal cannot be rigorously justified on the basiS 
of quantum mechanics. But accurate electron density 

* Based on an invited ta k delivered (by S. R.) 
at the National Conference i i Crystallography, New 
Delhi, December 4-6, 1975 , •' 


maps of ionic crystals®“^^ clearly show that the elec¬ 
trons of each ion are well separated with regions of 
near zero electron density between the ions giving a 
physical substance to the concept of the ionic radius. 
However, considering the ions as hard incompressible 
spheres, with fixed radii, is too restrictive. We 
present here an attempt to widen our concept of the 
ion and treat it as a compressible sphere. 

Repulsion—A Result of Ionic Compression 

The fundamental postulate we make is that the 
repulsion energy Wrep (r) in eqn. (1) can be written 
as the sum of the contributions from the two ions 
in the form 

Wrep(r) = W.,(/+) + W_(r_) (2) 

where r+ and r_ are the radii of the two ions. The 
implications of eqn. (2) are : 

(a) The ion has an internal energy [viz., W+ (r+) 
or W_ (r_)] which is a function of its size, the ion 
having less energy at large volumes. Figure 1 (full 
line) shows the type of function that is envisaged for 
this energy. 

(b) When the ion is compressed by a pressure, ,a. 
reaction is set up and the ion reaches an equilibrium 
size(r+° in Fig. l)at which its total energy is minimum. 

(c) The internal energy of the ion does not depend 
on the agency that compresses it. For instance, the 
neighbouring ions of the crystal could be causing.the^ 
compression. The internal energy of an ion is hence, 
described by the same function in the different crystalSr 
in which it occurs [subject to some modifications, 
(discussed later) when the structure type -changesj.; 

(d) We see from Fig. 1 that a compressed ion .reaches . 

an equilibrium size because it resists compression.; 
The basic postulate used in writing down eqn. •(2) .' 
is that the repulsion between ions arises. .5<3/e/>^. fromh' 
their reaction to conipression. . . 
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If the repulsion potential (2) is substituted in the 
expression (1), the lattice energy of a binary ionic 
crystal is seen to be a function of three variables, viz., 
r, r+ and However, there are two further rela¬ 

tions : 

(a) Since nearest neighbours are assumed to be in 
contact 

/• = r+ -r (3) 

(b) For any given r, the two ions adjust their sizes 
so as to minimise their total compression energy. 
This requires the first differential coefficient of the 
energies of the two ions to be equal, i.e., 

^ W+(r+) _ ^W, (r-) 
dr+ dr- 

ox 

W.,/ (rj = W_' (r_). (4) 

We can physically picture the neighbouring ions as 
pushing against each other and so adjusting their 
radii that the forces they exert on each other are 
balanced. Equation (4) describes the balancing of 
the two forces. 


Because of eqns (3) and (4), /+ and /- are ultimately 
functions of r and it can be shown that 


W^/ (/*.,) = WJ (r_) - 


(r) 


6 C 


dr 




(say) 


(5) 


/ (/•) has the units of force and is a measure of 
the compressing pressure acting on the individual 
ions in the crystal. 


(r) 

dr 

is a quantity that can be computed from experimental 
data (it is proportional to the external pressure 
applied on the crystal). The next three terms can 
also be calculated precisely if the constants a, C, 
D are known, so that / (r) can be calculated for 
any crystal at any pressure provided the PV data 
are available. 


Experimental Just[Fication of the First Postulate 


In the present picture the ionic radii r+ and r- are 
not constants but variables. At any given pressure, 
the ions adjust their radii so as to minimise the total 
energy given by {r) + PV. Even when the exter¬ 
nally applied pressure P on the crystal is zero, there 
is still a pressure acting on the ions [described by / (r)] 
because of the attractive forces among the ions. This 
attractive force which can be calculated, since all 
attractive interactions are well understood, varies 
from one crystal to the other. Even when P = 0, 
the same ion will not have the same radius in two 
difrefent crystals. This is the basic difference of 


this theory from the simple hard sphere model. In 
the present theory, the same ion in two different crystals 
will have the same radius only when the internal 
pressure acting on it in the two cases are equal. Al¬ 
though the two internal pressures will not normally 
be equal, it must be possible to select two external 
pressures P^ and P 2 such that Pi acting on the first 
crystal and P 2 acting on the second crystal both lead 
to the same internal pressure on the ion. In such a 
case, the radius of the ion in the two crystals must be 
equal. This, if verified, will be a strong justification 
of the postulate that has been made. However, the 
ionic radius is not an easily accessible quantity even 
under ordinary conditions, and to obtain it under 
different pressures would practically be impossible. 
Fortunately an equally powerful test is possible. 
Consider four ions A+, B^, C“, D“ and the four crystals 
they form 

A+C- A-D- B+C- B+D- (6) 

I II III TV 

Now four pressures Pi, P„, Pm, Piv can be calculated 
such that Pi acting on the crystal I, Pn acting on the 
crystal II, etc., lead to the same internal pressure [/.e., 
the same value of f (r)]. Under these conditions, the 
ion A^ has the same radius in crystals I and II, the 
ion C“ has the same radius in crystals I and III, etc. 
It is then easy to derive from (3) the relationship 
between the interionic distances given by 

+ riv) — (rii + rm) = 0. (7) 

Equation (7) can be readily tested as we need only 
the nearest neighbour distances as a function of 
pressure in the four crystals. In the case of the alkali 
halides family of crystals the test shows that the 
identity (7) is very well satisfied to less than +% tolerance 
in fourteen sets of crystals^^. 

It is possible to derive another identity similar to 
(7) connecting compressibilities. The compressibility 
of an ion depends on the second derivative of its 
internal energy and is hence a unique function of its 
radius. This, however, cannot be directly tested 
since it is not possible to measure the compressibility 
of an individual ion. What can be measured is the 
bulk compressibility of the lattice which has contri¬ 
butions from the individual ions plus an “ attraction 
contribution” which arises as follows. As the ions 
get compressed, the interionic distances change, altering, 
in their turn, the attractive forces. Now define the 
following function of r for the crystal 

^ d^- W„ (/ -) (8) 

dr^ dr^ 

where 

(r ) 

dr- 

is inversely proportion 1 to the compressibility of 
the crystal and W<j (j\ represents the total of the 
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attractive interactions [the first three terms in the 
R.H.S. of (1)] in the crystal. It can then be shown that 
for four crystals I, II, III, IV at pressures Pi, Pn, Pnu 
Piv as described in (6), the following identity results: 

[g(r)i + g(r)i^] — [g(r)ii + ^(r)ni] = 0. (9) 

This identity also has been tested on the alkali halides 
and it checks to about 3%. 

The two identities (7) and (9) were derived to be a 
consequence of the postulate that repulsion arises 
entirely from the existence of a compression energy 
for individual ions. Their strong verification may 
hence be taken to be a fairly good justification of 
the postulate. 

The Effect of Coordination on the Repulsion 
Energy 

One of the essential features of the present approach 
is that the functions ir±) should be capable of 
being transferred from one crystal to the other. How¬ 
ever, this cannot be done directly when the structure 
changes. If we are to introduce compressibility as a 
property of the ion irrespective of the structure in 
which it is situated, we must associate with each ion 
a unique function which is independent of the symmetry 
of its environment. We achieve this with a second 
postulate which states that the compression energy 
of an ion is directly proportional to the number n 
of nearest neighbours, i.e., 

W± ('-±) = ('■±) 

where A±(/-±) is a unique function for a given ion, inde- 
pendent of the crystal structure in which it is situated. 
The relation (10) can be rationalised on the picture 
that the increase in internal energy arises from the 
local compression and distortion at the points where 
an ion “ touches ” its neighbours. In this picture 
an ion may be compared to a balloon, with an impene¬ 
trable surface skin and a compressible interior. The 
second postulate implies the following : 

{q) Suppose a compound exists in two structures 
having and «2 nearest neighbours. Let the nearest 
neighbour distance r be the same for structure 1 at 
pressure Pi and structure 2 at pressure Po. Then it is 
easily shown that 

( 11 ) 

riz j\{r) g^{r) 

These identities have been tested on the six compounds 
KCl, KBr, KI, RbCl, RbBr, Rbl which transform 
frorn the NaCl to the CsCl structure at high pressures^^ 
Here again the results are very encouraging indicating 
that there is a definite physical basis for the second 
postulate. 

(Z>) We shall show shortly that on the basis of this 
postulate it is quite straightforward to calculate the 


contribution to the repulsion from the second neigh¬ 
bour interaction. 

The Repulsion Function for Individual Ions 

The next step is to evaluate the function h (r) for 
different ions. Here again some empiricism is required- 
The internal energy of the ion has to be represented 
by a suitable function containing a small number of 
parameters which have to be refined to fit the data. 
In our studies we have assumed the following function 
which would approximate the actual behaviour sche¬ 
matically represented in Fig. 1. 

(r^) = e~^±IP± 



Fig. 1. Schematic graphs of the variation of the 
internal energy W+ (r+) of the (positive) ion and the 
pressure energy PV with r^ the radius cf the ion. The 
ion takes, up a radius at which the total energy 
[W+(r+) + PV] is a minimum. 


where A^; and p± are the parameters to be refined, the 
± standing for the positive and the negative ion 
respectively. The failure of this approximation will 
not in any way invalidate the two postulates made 
earlier. Another model function [e.g., h± (r±) = 
A±/r±^^^] may possibly give a better description of the 
ionic compression energy. 


Using eqn. (10) we can now write the lattice energy 
per molecule of a binary ionic crystal as 

wfr)= - 

(13) 

The new term in (11) represents the repulsion energy 
arising Lorn second neighbours, no is the number of 
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secopd neighbours and 2br is the distance between 
them. We have used the same compression function 
for second neighbours also since, according to our 
model, the actual agency compressing an ion is not 
of consequence. Also we assume that the ionic 
radius in the direction of the second neighbours is 
br and so replace by br for the second neighbour 
repulsion terms. This implies that the ion extends 
to a distance br in the direction of the second neigh¬ 
bours while it extends to r ^ (or as the case may be) 
in the direction of the 'first neighbours. In this 
theory we are compelled to discard the idea of a 
spherical ion, an aspect strikingly supported by the 
accurate electron density maps of NaCI obtained by 
Witte and Wdlfel® (Fig. 2). 



Fig, 2. Electron density plot in the (100) plane 
of NaCi (after Witte and WolfeF) showing the non- 
spherical electron distribution in each ion. The 
iens extend to a distance r+ and respectively in the 
direction of the nearest neighbours and to a oistance 
br in -the direstion of the next nearest neighbours. 

The lattice energy function (r) given in (13) was 
used to fit the repulsion parameters for the five alkali 
ions'"Li^, Na'*', K+, Rb^, ,Cs'^ and the four halogen 
ions F~, Cl", Br~, The available data on the 

alkali halides were used for this. The lattice energy 
Wz, (r) itself is not very easily measured, neither is 
it very sensitive to‘ the repulsion function. The equili¬ 
brium nearest neighbour distances and the compressi¬ 
bilities .’\yhich depend on -the first and second deri¬ 
vatives of Wl (r) were the data used. These data 
are available over a range of pressures and the repul¬ 
sion-p)arameter 5 -were refined to fit them over the whole 
avuilahfe!Tange. In some cases -where there is a phase 


transformation from NaCi to CsCl structure at high 
pressures, the data for these new structures were also 
fitted. This was possible because the second postu¬ 
late clearly identifies the changes to be made on the 
repulsion function with change in coordination. Table I 
gives the final refined parameters for the nine alkali 
and halogen ions. Table II summarizes the range 
of validity of these parameters in the alkali halides- 
The refined parameters fit the experimental data very 
well justifying the model function used in (10). 


Table I 

Final refined repulsion parameters for the alkali end 
halogen ions 


Ion 

A(10~^ ergs) 

P (10~® cm) 

Li- 

7-5 X lO-'* 

1 90 

Na+ 

6'4 X 10-'^ 

1-815 

K+ 

0-34 

1-848 

Rb-^ 

2*7 

1-574 

" Cs-*- 

6'5 

1-645 

F- 

0-60 

1-545 

ci- 

3-0 

1-67 

Br- 

3-0 

1-81 

I- 

3-0 

2-00 


Table II 


The repulsion parameters listed in Table / fit all 
available data for the crystals listed below * 

the 

LiF 

LiCl 

LiBr 

yi 

NaF 

N^i 

NaBr 

Nal 

KF 

KCl 


KBr 


Kl 



■ . 

1 

I 


—. 






RbF 

RbCl 


RbBr 

\ 

Rbl 


CsF 

CsCl 

CsBr 

Csl 






* Normal type—only atmospheric pressure data 
available—NaCl type structure. 


Normal type underlined-—high pressure data avail¬ 
able—^NaCl type structure. 

Normal type underlined and boxed—high pressure 
data available on both lower and higher sides of a 
NaCl to CsCl type transformation. 

Italics underlined—high pressure data available— 
GsCl type structure. 
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Conclusion 

The picture of repulsion that we have presented is 
a simplification of a very complex phenomenon but 
it is our belief that even so simplistic a model is a 
first step to get an insight into the phenomena under¬ 
lying the compressibility of ionic crystals. Even if 
we disregard the physical basis of our arguments 
and consider the ionic repulsion function we have 
proposed as one more of the many emphical functions, 
it has a number of advantages over the existing ones. 
These are enumerated below. 

(1) The latest and most extensive calculation of 
the repulsion function in alkali halides is the work 
of Tosi and Fumi^^. They have employed 26 para¬ 
meters in their repulsion functions to describe 17 alkali 
halides (they did not fit CsCl, CsBr, Csl). We 
require only 18 parameters (one A and one p per ion) 
to fit all the 20 alkali halides listed in Table 11. 

(2) The repulsion functions of Tosi and Fumi fit 
the equilibrium nearest neighbour distances with a 
r.m.s, deviation of 1-45% and compressibilities with 
15'4% r.m.s. deviations. The corresponding values 
for our theory, viz., 0-997% and 6-76% make a very 
favourable comparison. 

(3) Tosi and Fumi attempted only the fitting of 
atmospheric pressure data. Our repulsion para¬ 
meters fit the alkali halides (except the fluorides for 
which reliable high pressure data are not available) 
in the whole pressure range from 0 to 45 kbars. To 
our knowledge, no other attempt has so far been made 
to fit the data over a range of pressures. 

(4) Tosi and FumF® refined a new set of parameters 
whenever a crystal underwent a phase transition. 
We have eliminated this concept of structure depen¬ 
dent parameters by using the same set of parameters 
in all phases. This is significant because the attractive 
interactions for the new phase can all be calculated 
(the new C and D coelSicients are related to the corres. 
ponding values in the old phase). Thus, since the 
repulsion energy is also known, the theory can predict 
the properties of the new phase. 

(5) In our formulation, if the repulsion parameters 
of an ion have been determined in one crystal of one 
structure, they can be used for that ion in any other 
compound of any other structure. When a new com¬ 
pound is encountered, if the parameters of the indivi, 
dual ions have already been refined from other 
compounds, the repulsion potential for the new 
compound is completely defined. This potential would, 
moreover, be valid over a range of pressures. Hence, 
in principle, all the properties can be calculated. This 


lends predictive power to our approach. In contrast, 
almost all earlier attempts fit some crystal-dependent 
parameters. They can hence never be used to predict 
the properties of a new system. 

(6) As an offshoot of our calculations, we get the 
“ radii ” of the ions in the alkali halides. These 
compare fairly well with the experimental values^^. 
Moreover, we also get the variation in the radius of 
an ion from one crystal to the other and with pressure 
in the same crystal. 

We envisage in the future a number of extensions 
of the above type of calculations to systems other 
than the alkali halides. We are in particular consi¬ 
dering alkaline earth halides and. alkali and alkaline 
earth oxides and chalcogenides. In this context it 
would be very interesting to test the claim about the 
predictive power of this approach [point (5) above]. 
For instance, the repulsion parameters could be calcu¬ 
lated for Ba+ '' from the compressibility data on BaFa 
using the knov/n parameters of F” Similarly the 
parameters of S" ~ could be obtained from the alkali 
sulphides. Using these new parameters one could 
check whether the properties cf BaS are well described. 
It is also hoped to extend the calculations to non-cubic 
structures if the computational problems are not too 
formidable and also to ionic radicals. Finally, 
there is the problem of explaining phase transitions. 
For this, more sophisticated models may be neces¬ 
sary. 
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FILTRATION OF GEOPHYSICAL FIELDS USING EIGEN VECTORS 
S. V. SESHAGIRI RAO 

Centre of Exploration Geophysics, Osmania Universiy, Hyderabad 500 007 

AND 

A. A. NIKITIN 

Moscow Geological Prospecting Institute, Moscow 
Abstract 

A digital filter based or the eigen vectors of the correlation matrix of the geophysical field 
is presented. The advantage of the method is indicated with the help of two field examples. 


Introduction 

T he processing of geophysical data involves two 
basic problems, namely, detection of anomalies 
and their integrated interpretation. Digital filters 
are increasingly designed to meet this requirement. 
Energy filter^, based on the criterion of the maxi¬ 
misation of the ratio of the energy of the anomaly 
and the energy of the interferences, enables in parti¬ 
cular to resolve problems of detection of oil and gas 
layers on the basis of the anomalies of the structures 
in gravity and magnetic prospecting. In the present 
study anomaly detection procedure is presented by 
decomposing the geophysical field using orthogonal 
system of eigen vectors of the correlation matrix. 

Eigen Vectors Correlation Matrix 
Suppose the set of functions hi (X^) z = 1, 2, • • - m; 

k = \,2,-yn 

from an orthogonal system: 

(Le,) 

E hi(Xj,)hj(Xj,) ( 1 ) 

fc=i 

where Sij is the Kronecker’s 3 and Xj. is the station 
of observation. 

Any function of the geophysical field / (X^) can be 
expressed as a linear combination of this system of 
weight functions^: 

/(X;,) = E Cihi(Xjc) ' (2) 

1=1 

where the coefficients are determined by using eq. (I) 

Ci= r f(Xj,)h^(Xjc). (3) 

Weight functions hi can be found from the mini¬ 
misation of the mean-square error, given by 

EJ = ^ [/(Xfc) - 5 Ci hi (Xfc)]2. (4) 

Minimisation of the expression on the right hand 
side of eq. (4) leads to the problem of finding the 
solution of the system of the following equations: 

i hi (Xfc) - Ai hi (Xi) (5) 

l6 = l 

, ' / — 1, 2, • • *, zz; 1 = 1,2, 

where [Rz-k] is the correlation matrix of the initial 
values of the field; For stationary random function 
/ (Xfc) correlation matrix depends only i n the shift 
(/ — Hence the correlation matrix here can be 
4^tennined by the autocorrelation furctions of the 


initial values of the geophysical field. However care 
should be taken to exclude the regional component 
before taking the initial data for consideration. 

Noting that the autocorrelation function is even, 
we can write the correlation matrix as: 


R(0) R(l) R(p - 1) 
R(l) R(0) ••• R(p - 2) 

[Rz-fc] =; * 

I R(/? - 1) K(p -2) •• R(0) 


( 6 ) 


where R(p) is given by R(p) =K'(p)/K(0) 

n-p 

and 

R« =R(1; -*|). 

It is evident that, from eq. (5), the are eigen 
values of the matrix (Rz-fc) and hi are the corres¬ 
ponding eigen vectors. 


Energy Filter 

Application of the above theoretical considerations 
for the detection of the anomaly, on the background 
of noises, involves only the calculation of the weight 
functions of the filter based on the criterion of the 
maximisation of the ratio of the energy of the signal 
to the power of the interferences^ 3. Apart from 
the enhancement of the ratio of signal to noise this 
criterion takes into account all the useful content of 
the singal. 


( 7 ) 


The output of any filter is expressed as : 
yjc= S hif{Xj,-d 

i=l 

where hi denote the weight function. 

Let us suppose / (X^) = at + nj, where at = a (Xt) 
is het anomaly and =n(Xt) the noise. 

The energy of the anomaly of the output is defined by; 


n+m 

E= E Q.2 


where 
Ck = 


m 


( 8 ) 


(9) 
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The power of the interferences of the output of the 
filter is given by 


P = 
where 


n+m 

z ' 

l!-l 


( 10 ) 


V, = Z hi (11) 

The ratio of the energy of the anomaly to the 
power of interferences is: 

A = |. (12) 

Substituting from eqs. (8), (9), (10), (11) in 

and eg. (12) simplifying we obtain, 

m m 

Z Z hi Ri_; hj 

A = irUz)- (13) 

m m 

II S hi Qi~j hj 

t=l j=l 

where [Ri-j] and [Qi-j] are the correlated matrices 
of the anomaly and interferences respectively. 

For maximising A we differentiate the right hand 
side of (13) with respect to lu and equate the deri¬ 
vatives to zero^ And thus obtain a system of 
linear equations as : 


m 

Z [Ki.i-\Qi.j]hi =0 (14) 

i=i 

/ = 1, 2, • • *, m 

System (14) constitutes the ‘ generalised eigen value 
problem where the signal to noise ratio A is the 
eigen value and the filter [hi\ is the associated eigen 
vector. 

If the interferences are uncorrelated and their dis¬ 
persion is equal to unity, 

{i.e) 

Q(m) =0, Q(0) = 1 

becomes unit matrix I. 
as a result system (14) reduces to: 

I - \l]hj =0 (15) 

/ = 1,2, • • •, m 

Since we want the filter corresponding to maximum 
value of the signal to noise ratio, we select [hi\ corres¬ 
ponding to Ajnas. Thus from eq. (15), 


2 Ri—j hj Aj^^ax hi (16) 

/ — 1, 2,‘ m 

System (16) is analogous to system (5). However 
in case of (16) it is necessary only to find one eigen 
value of the correlation matrix. Since noise is assumed 
to be uncorrelated this A^^^ax is calculated from the 
correlation matrix of the field data, by using iterative 
techniques which require not much computer time. 
We then construct the vector [/ij using eq. (16) and 
filter the geophysical field using eq. (7). Since the corre¬ 
lation matrix is of controlling importance the dimen¬ 


sion of the autocorrelation function is usually limited 
by the first minimum. 



Fig. 1. Filtration of gravity field by latent 
vectors. 



Fig. 2. Filtration of gravity field by latent 
vectors. 

Figures 1 and 2 illustrate the advantage of the 
processing of geophysical data based on the above 
method. The initial gravity data (A^)from the field 
surveys for the detection of oil and gas deposits is 
shown in Figs. 1 (a) and 2 (a) by a thick line. The 

filtered gravity field (A^) is shown by a broken line^ 

The difference curves of the two fields (A^ — A^) are 
shown in Figs. 1 (b) and 2 (b) respectively. The 
anomaly is more pronounced, evidently, in Figs. 
1 (b) and 2 (b). 
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PROTEIN BONDED POLYMERS: AN APPROACH TO ANTI-THROMBOGENIC SURFACES 

C. V. S. N. MURTY AND N. V. S. SASTRI 
Department of Chemical Eiigineeringj Indian Institute of Science^ Bangalore 560 012 

~ f Abstract 

Covalent bonding of plasma proteins to suitably derivatized polymer surfaces appears 
to be a promising method of preparing anti-thxombogenic materials. Plasma protein human 
serum albumin has been incoi^porated in derivatized commercial polymers and their blood 
compatibility evaluated. 


PROGRESS in the design and construction of 
^ various prosthetic devices, artificial internal 
organs and heart-lung bypass systems has been 
severely hampered by the ^ Jack of availability of 
suitable blood compatible materials. All known 
surfaces other than the vascular interface give rise 
to blood coagulation on contact with blood. It 
has been long recognised that the primary event 
in the clotting process is the denaturation of blood 
platelets by a foreign surface releasing certain 
clotting factorsi. The interaction between the 
surface of the material and the platelets in the 
blood is sought to be minimised by modifying the 
surface using principally three methods: physical, 
physico-chemical and chemical. 

In the purely' physical methods of surface 
modification surface properties of materials like 
wettability^ and zeta potential^ have been 
investigated in relation to their clotting properties. 
Gott-i has tried a novel approach to improve the 
clotting properties of colloidal graphite by cross- 
linking the anticoagulant heparin on the surface 
through a cationic surface active agent. The modi¬ 
fied graphite surface obtained by the physico- 
chimecal method has come to be known as the 
graphite-benzalkonium-heparin (GBH) surface. The 
GBH surface has been found to be clot free for 
10 days in blood compatibility tests. Later, this 
technique crosslinking heparin in situ has been 
extended to polymer surfaces^. 

Gott’s^ success with the incorporation of a 
plasma component on material surfaces clearly shows 
that the plasma component, being native to blood, 
would not cause platelet damage when coated on 
a foreign surface and thus would prevent the initia¬ 
tion of the clotting process. Physical and physico¬ 
chemical methods of protein incorporation on a 
given surface suffer from the disadvantage of weak 
bonding between the plasma component layer and 
the polymer molecules. This drawback could be 
eliminated by covalently linking the plasma com¬ 
ponents to suitably derivatised polymer and other 
surfaces. Covalent bonding offers the unique- 
method of preparing water insoluble derivatives 
y/hiqh will not |o into solution when assayed for 


activity. Insolubilised proteins find several 
important applications in biochemical reactions. In 
the present investigation, however, an attempt has 
been made to produce thrombo-resistant materials 
by the incorporation of plasma protein albumin on 
polymeric materials. The modified polymeric 
materials have been tested for their blood-com¬ 
patibility. 

Materials and Methods 

Human serum albumin (HSA) in lyophilized 
form has been incorporated on polymeric materials 
like cellulose, polystyrene 6-6 nylon, Dow-Corning 
silicone elastomer and a coimmercially available 
epo'xy polymer. In all, six modified surfaces have 
been prepared using these materials. Four modified 
surfaces have been prepared by covalently bonding 
HSA to cellulose, polystyrene and 6-6 nylon. 
Two modified surfaces have been prepared by 
physically mixing HSA with Dow-Corning silicone 
elastomer and epoxy resin. Each of these polymeric 
materials has been cast into a sheet for evaluating 
its blood compatibility. 

Cellulose—HSA : 

Covalent bonding of HSA to p-amino-benzyl 
cellulose was achieved by first preparing .the 
diazonium salt and then adding this to an ice- 
cooled 1% solution of the plasma protein in borate 
buffer according to the method of Campbell et al^. 
Polystyrene—HSA : 

Polystyrene was first converted to polyaminostyrene 
by nitratioin followed by reduction of the surface. 
The polyaminostyrene surface was then diazotized' 
and HSA coupling was carried out in borate 
buffer according to the method of Hornby et al5. 
Nylon—HSA : 

The technique of Allison et al.^ has been adopted 
for coupling HSA to 6,6-nylon. Nylon surface! 
was- first hydrolysed by treating with strong 
(4*5 M) hydrochloric acid. The. hydrolysed) 
surface was then treated with glutaraldehyde and 
HSA in phosphate buffer. 

The surfaces have been prepared by mixing HSA 
with silicone elastomer and epoxy resin and casting 
the material into sheets, 
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Table I 


Control surface 

Time 

for 

100% clot 
formation 
min. 

Protein bonded surface 

Time 

for 

100% clot 
formation 
min. 

6, 6-NyIon 

7-8 

6, 6-Nylon + HSA 

16*0 

Polystyrene 

9’5 

Polystyrene + HSA 

23:0, . 

Eppxy polymer 

16-0 

Epoxy polymer + HSA 

29--5- ' 

Sili 9 pne elastomer 

3L0 

Silicone elastomer - 1 - cellulose HSA (32: 1) 

. 59-0 

Silicone elastomer 

do. 

Silicone elastomer + cellulose HSA (24: 1) 

61-0 

Silicone elastomer 

do. 

Silicone elastomer + HSA polymer 

74-0 


Folin’s test^ and the method of acid hydrolysis^ 
have been used to identify the protein in the 
cellulose HSA conjugate. In the case of polystyrene 
and nylon protein conjugates infrared spectra ' have 
been obtained before and after chemical bonding. 
A comparison of amide absorption bands at 
1650 cm'i to 1550 cm"i showed qualitatively the 
presence of bonded protein. 

The blood compatibility of the protein bonded 
surfaces was evaluated by the kinetic method of 
Imai et al.^o using citrated goat blood plasma. 
Briefly, this method consisted of recalcifying a 
known volume of plasma on a given surface to. 
initiate the clotting process and of determining the 
weight of the clot formed after various intervals of 
time. At the end of a known time interval the 
clotting process was stopped by diluting tire mass 
with ^'ater.' The thrombus formed was washed, 
fixed with fdrmaldehyde, dried and weighed.- For 
each surface a plot of per cent clot formed versus 
time was prepared. Per cent weight of clot is 
based on the weight of clot formed at infinite time 
on the same surface. The time taken for 100% 
clot; formation was read from the plot in each case. 
These times of clotting are compared with values 
obtained on control surfaces in Table I. 

Results and Discussion 

Protein bonded surfaces have shown definite 
improvement over the control surfaces in their 
blood compatibility. The highest clotting time 
obtained was of the order of one hour and the 
lowest about 15 minutes. Silicone elastomer with 
UAS polymer and celulose-HSA conjugate gave 


better results than the other protein bonded polymers. 
Silicone elastomer is known tO' be a good 
blood compatible material and it gave the 
highest clotting time among the control surfaces. 
With the modified surfaces clotting times of the 
order of days have been expected. The low values 
obtained could be attributed to the possibility of the 
surface not being completely saturated with protein. 
This could not be quantitatively checked in the 
absence of a reliable method for the estimation of 
the bonded protein. One possible approach to this 
end would be radio-labelling of the protein. 
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rilRANSFER RNAs are rich in modified nucleo- 
“*• sides!. Apparently, these components are 
synthesized as secondary modifications of the major 
constituent nucleosides at the polynucleotide 
level-’^. Modified bases may be present 
anywhere on the tRNA molecule but their 
role in the maintenance of structure and function 
of tRNA is not established. Several tRNAs contain 
hypermodified derivatives of isopentenyl adenosine 
next to the 3'-end of the anticodon"i, and the 
tRNA^'^^® from several organisms (Yeast, rat liver, 
cx Iver) contains next to the anticodon a hyper¬ 
modified purine derivative, referred to as ‘Y’ base 
and exhibiting characteristic fluorescent proper- 
ties4-io. In this communication, we report the 
isolation and partial characterization of a new 
fluorescent nucleoside from mycobacterial tRNA. 

Transfer RNAs from M. smegmatis and M. tuber¬ 
culosis H^^Ry were isolated by the phenol extrac¬ 
tion method!!. The total tRNA was passed through 
DEAE-cellulose in order to free it from contaminat¬ 
ing ribosiomal RNA, DNA, oligonucleotides, poly¬ 
phosphates and polysaccharides. For chemical 

hydrolysis, the tRNA was treated with 0*5 N KOH 
for 18 hr at 37° C. The hydrolysate was adjusted 
to pH 8*5 and digested with alkaline phosphatase 
to obtain the nucleosides. For enzymatic hydrolysis, 
the tRNA preparations were separately treated with 
pancreatic RNase A (10 units/50 Ao(jonm of 

tRNA) or RNase T;i^ (5 units per 15 Aogoj^^j urits 

of tRNA). Thin layer chromatography (TLC) 
was carried out with microcrystalline cellulose. 

Fluorescent measurements were carried out on a 
Perkin-Elmar spectrofiuorimeter. 

Xhe tRNA preparations isolated from two 
different species of Mycobacteria, viz., M. tuber¬ 
culosis H^-jrRy and M. smegmatis exhibited a high 
degree of fluorescence. To ascertain whether the 
fluorescent compound is indeed a part of the tRNA 
and not a contaminant associated with it, the tRNA 
samples were hydrolyzed (chemically or enzymati¬ 
cally) and gel filtration on a column of Sephadex 
C-25 was carried out. While the fluorescence was 
associated with total. tRNA in the void volume 
when native tRNA was gel filtered, the fluorescent 
compound also migrated with nucleotides on 
hydrolysis and fractionation, strongly suggesting 
that the flisorescent compound may be a constituent 
of the tRNA. When the total tRNA from- 
M. smegmatis was fractionated on a column of 


benzoylated DEAE-cellulose!- the fluorescence was 
associated with the tRNA fractions' eluting with 
high salt and 20% ethanol. Since, these* 
fractions contained a mixture of several 
tRNAs, as evidenced by the amino acid acceptance, 
it is necessary to do further fractionation to assign 
the fluorescent compound to any particular 
tRNA. 

To characterize the nucleosides, the tRNA 
digestion products were separated by TLC on 
cellulose (Fig. 1). The nucleosides were eluted 



Fig. 1. Thin Layer Chromatography on cellu¬ 
lose. Different tRNA samples, as listed below, were 
chromatographed using microcfystallipie cellulose ; 
1, E. coli total tRNA, untreated ; 2, M. smegmatis 
total tRNA, untreated ; 3, M. smegmatis total 
tRNA, alkaline hydrolysate ; 4, M. smegmatis total 
tRNA, alkali hydrolysis followed by alkaline 
phosphatase treatment ; 5, M. tuberculosis H 37 R,. 

total tRNA, alkali hydrolysis followed by alkaline 
phosphatase treatment. (FL = Fluorescent nucleo¬ 
side.) 

using 0-1 N HCl and the ultraviolet spectra were 
recorded. Tentative identifications of the nucleo¬ 
sides were carried out based on the ultraviolet 
spectral characteristics at different pH conditions 
and cochromatography with available nucleosides 
as reference markers. In addition to the normal 




! 
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constituents of tRNA (U, C, A and G), the modi¬ 
fied bases like ribo T, methyl G, pseudo U, and 
7, a D“furanosyl A were also present The fluorescent 
spot was located near the guanosine residue and 
showed the characteristic mobility change of 
nucleotide to nucleoside conversion on treatment 
with phosphatase. The ultraviolet absorption and 
the fluorescent spectra of the isolated nucleoside 
are presented in Figs. 2 and 3. The fluorescent 



Fig. 2. Ultraviolet absorption spectra of the 
fluorescent nucleoside from tRNA. 




spectra of the isolated compound and the total 
tRNA were identical. 

The low mobility of the fluorescent nucleoside 
on TLC under the conditions used and the patterns 
of ultraviolet spectra suggested that this might be 
a modified purine derivative. The nucleoside was 
however distinctly different from the fluorescent 
‘Y' base and all other modified nucleosides reported 
in literature till now. Further experiments for 
the complete characterization of the nucleoside and 
its role if any, in the regulation of the tRNA 
functions, are under way. 

The authors are grateful to the Department of 
Atomic Energy, India, for the financial assistance. 
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SOME CHARACTERISTICS OF 22 8 GeV/c p 

AND 50 GeV/c 7r--NUCLEI INTERACTIONS 
From the number of gi'ey, shower and heavy tracks 
in an interaction in nuclear emulsion, an attempt 
has been made to estimate the inelasticity, the number 
of collisions of the incident particle within the nucleus, 
the number of secondary particles absorbed inside the 
nucleus and participating in the further generation 
of particles at 22-8 GeV/c p and 50 GeV/c 7r--nuclei 
interactions. 

In this paper a systematic investigation of the 
interactions of 22- 8 GeV/c p and 50 GeV/c ^“-with 
nuclei of the nuclear emulsion has been made in an 
attempt to estimate the inelasticity K, the number of 
collisions v of the incident particle within the nucleus, 
the number of created pions absorbed inside the 
nucleus and the number of created pions participating 
•further in the generation of more secondary particles. 
•For this purpose use has been made of the easily 
accessible information of the interaction, viz., the 
number of grey heavy («/,) and shower (Wg) 

particles only. The results obtained have been com¬ 
pared with the investigations of ^other workers’-^ 
The two show’ excellent agreement. 

The experimental details and the procedure adopted 
to collect the present sample of interactions has been 
reported earlier^-®. All measurements have been 
carried out on leitz microscope. To check the biases 
creeping in the exact determination of the number of 
particles emitted in an interaction, the procedure 
adopted' earlier has been used. Interactions have 
been classified into light and heavy ones by following 
the general practice adopted in nulear emulsions^’’. 

If 7 ? be the overall elasticity for all the collisions 
of the incident nucleon inside the nucleus, an estimate 
of 7? is then given by 

, 7? - (Ep - N . (E»/Ep (1) 

where N and <E) are the number of particles ex¬ 
cluding the primary and the mean energy of the 
secondary particles created in all collisions. If in 
an z-th collision of the primary particle Xj particles 
are created with mean energy {E>{ the conservation 
of energy then requires, 

7j^-i(l -77)Ep = Xi(E)^. (2) 

Substituting the value of (1 — vj) from (1) we get 

= X, <E> JN . (E). (3) 

Since, the available energy (E,,) for every collision 
s almost the same% equation (3) can be written as, 

(4) 


This equation holds good for values of / from 1 
to V. The overall value of t] can be written as, 

2 (l/vy/<-i}/v. (5) 

■i=l ' r 

Knowing v one can determine >"/ and hence the in¬ 
elasticity K. In the present experiment the value 
of V has been determined as follows: 

In the first approximation, the total number N 
of the secondary particles excluding the persisting 
primary is given by 1-5 — 1). For the case of 

cascade process v is estimated from the value of grey 
(n^) and heavy prongs in the event. It is well 
known that 75% of the grey tracks are due to recoiling 
protons. Hence, the total number of recoiling protons 
and the neutrons becomes 1 • 5 The contribution 
to fig due to secondary processes inside the nucleus 
is not ruled out. For some of the pions created in 
the first collision may either get absorbed or get 
inelastically scattered creating more pions in their 
collisions with other nucleons of the nucleus, whereas 
others may escape without any further interaction. 
Obviously, these secondary phenomena are statistical 
in nature and their cross-sections depend among other 
things, upon the energy of the pions. Therefore, 
using the experimental information® about the pion 
interactions for a wide energy range, the average 
behaviour of these processes have been accounted 
for as follows®: 

The total number of pions which are absorbed 
or scattered inelastically is given^® by 
where is the average number of heavy prongs 
produced per pion interaction. If a is the fraction 
of pions which are absorbed a x will be the 
number of pions which are absorbed, and (1 — a) rias 
the number: of pions which are inelastically scattered. 
Using the experimental information given by Cham¬ 
berlin et al}^, viz., (riji) = 3 and a = 0-70. The 
number of pions absorbed inside the nucleus is given by 
atlas =0-70 X ?ijJ3 =0-23 
and the number of pions making inelastic collisions as, 
(1-0*70) tJaa = (1-0*70) njJ3 = 0* 1 tij,. 

There should be thus 0* 1 /z^ recoiling nucleons due to 
the inelastic scattering of the created pions. Using 
this correction the value of v was taken to be (1 * 5 /z^ 
- 0 * 1 «^). 

One can make an estimate of the number of charged 
pions tic, created in a pion nucleon collision by using 
the logarithmic law®>^^ tic 5-92 (E>—0*99 

provided_(E) the energy of the created pion is known, 
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The number of charged pions created in 0* I 
collisions is (0-1 n^;) [5-92 L/z (E) - 0-99]. On 

taking into account the contribution of these secon¬ 
dary processes, the total number of secondary particles 
N comes out U be, 

N - 1 • 5 [{n, ~ 1) - 0-1 /z, X {5-92 L„ <E> 

~ 0-99}] + 0-23 ?z;,. 

The total number of final state particles, including the 
persisting primary is given by N' N + 1-5. 

The values of the various parameters estimated 
have been displayed in Table 1. Here ni is the number 
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Table I 


The values of various parameters for light and heavy nudei 


Energy 



Light 




Heavy 



GeV 

Uas 

K 

fh 

nt 

V 


K 

ni 

nz 

V 

50 (tt - N) 

E51 

0-66 

0*46 

L05 

1-3 

3-27 

0-73 

0-98 

2-28 

4*69 

zb 

zb 

zb 

zb 

zb 

zb 

-4- 

zb 

zb 

zb 


0-1 

0*06 

0-03 

0-07 

006 

0-3 

004 

0-08 

0-10 

0*6 

22-8 (/) —N) 

1*38 

0-63 

0-40 

0-98 

E8 

509 

0-73 

1*5 

3*5 

5*63 

zb 

zb 

zb 

zb 

zb 

zb 

zb 

zb 


zb 


0*1 

005 

005 

008 

015 

0-9 

003 

0*09 

0*2 

0*07 


of created pions absorbed inside the nucleus, is 
the number of piors scattered inelastically inside 
the nucleus. K, v and have been defined earlier- 
As expected the number of collisions in case of inter¬ 
actions with heavy nuclei is much greater than that 
with the light nuclei. This consequently increases 
the value of K, /zi, ni and Further, a comparison 
of V at these two energies shows that the cascade 
mechanism is more prevalent at 22-8 GeV/c than at 
50 GeV/c. This clearly supports our earlier result^, 
i.e., with increase in the primary energy the tube 
mechanism takes over the cascade process. 

The value of K obtained in the present investigation 
are in good agreement with the ones obtained by 
K. Ryticke^ and Gieurla^ at different energies. 
Bhowmik and Shivpuri® using the experimental 
information about the energy and momentum of 
the secondaries have also estimated the value of v 
and K in 22-8 GeV/c /z-light nuclei interactions. The 
findings of the present investigation are in good agree¬ 
ment with their^ observations. From the present 
investigation and the work carried out earlieH"- it 
seems that at these energies not more than two nucleons 
participate in the interaction in case of light nuclei 
and in heavy nuclei not more than six nucleons partici¬ 
pate. 

The author is grateful to Prof. B. Bhowmik for 
encouragement and advice and to Dr. S. Singh for 
useful comments. Thanks are due to Mrs. 'J. 
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ROTATIONAL ANALYSIS OF A - X AND B - X 
SYSTEMS OF INDIUM MONO BROMIDE 
MOLECULE 

The spectrum of Indium mono bromide molecule 
in the region 3600-3800 A was studied in low 
dispersion by M. Wehrli and E. Miescher (1934) 
and A. Lakshminarayana and P. B. V. Harnath 
(1970). Barrett and Mandel (1958) studied the 
spectrum in absorption in the microwave region and 
obtained the rotational constants for the ground 
state. The present work was undertaken to know 
the exact nature of the excited states involved‘ for 
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A — X and B ~ X systems and to find the rotational 
constants for the excited states alsO'. Rotational 
analyses of 0, 0 band of B — X system and 0, 0 and 
0, 1 'bands of A — X system have been carried; 
out. 

The spectrum of InBr was excited in a high 
frequency discharge and was photographed on a 
two metre, plane grating spectrograph at a disper¬ 
sion 'Of 0-5 A/mm. The 0, 0 band of B —- X system^ 
clearly exhibited two heads, inner one of which 
being a Q head —27381-9 cm't). The analysis 
has been carried out by the scheme pixyposed by 
Youngner and Winans (1960). The rotational con¬ 
stants obtained from the analysis of 0, 0 band of 
B — X system are given below ; 

InBr’9 InBrSi 

Bo' = 0-05832 (±2) cm-i B,/ = 0-05743 {±2)cmr'^ 

Do' = 2-0(±2) X 10-8cm“i Do' =2-0(±2) x 10“^^ 

cm"^ 


Bo" = 0-05560 (±l)cm“i Bo" = 0-05482 (±2) cm-^ 

Do" = 1-6(±2) X 10-Scm-i Do" = 1-8 (±1) x lO'^ 

cm“^ 

In the-A — X system 0, 0 band lines in R branch, 
were resolved upto low J values. The observed 
rotational isotope shift observed due to Br'^^ asd 
Br^i was in good agreement with calculated values. 
Analysis has been done using the scheme suggested 
by Youngner and Winans (1960). The origin of the 
hand was fixed graphically (26603-16 cm"i). Analysis 
of 0, 1 band was done by comparing the combination 
relations for the common upper state. The origins 
were fixed to be at 26380-19 cm"^ and 26378-59 cm""* 
corresponding to InBr'^^> and InBr^"^. 

The rotational constants obtained for A — X 
system are given below : 


Bo' 


IbBr’9 

: 0-05835 (± 2)cm"-i 


InBrSi 

Bo' = 0-05745 (± 2)cm-^ 


Do' == l-8(± 2) x 10-8cm-^ Do' = 2-0(±2) x lO'® 


Bo" = 0-05562 (±l)cm“i 
B/' = 0-05543 (±2) cm-^ 
Do'' = 1*6 (d=l) X 10-8 cm- 


cm~^ 

Bo" -- 0-05482 (±2) cm-^ 

B," = 0-05463 (i3)cm-^ 

D," - 1 - 8(^-2) V 10-^ 
cnr^ 


D/' = 1*8(±2) x 10-8cm-^ D/‘ - 1 -8(^2) x 10-8 


cm- 


:Values of and-- were determaned 

graphiciallY said at^ gi\‘£'n -along with the 

miorowave data. 


PRESENT STUDY MICROWAVE 

DATA 

[Barret and Man del (1958)] 

AG^221-0(±3) cm-i 

a«l-90(d=l) X lO-^cm-i 1-903 (±1) x lO-^cm-^ 
Be 0 - 05571 (± 1) 0 - 055710 (± 1) cnr’^ 

r, 2-5432(A2) A 2-5432(i2)A 

The ground state configuration, for InBr can' 
be written W analog'Ous. to similar 

molecules, giving rise to + state. Two 
excited states sjl and arise from the first excited 
state configuration za^yo‘^a)7T‘^xavTT. The transitions 
mo ~ and - X^S^ are of ^2 ~ 

and 111 — 12 type and can thus to be attributed 
to A — X and B — X systems of InBr respec¬ 
tively. 

One of the authors (VPN) is grateful to the 
University Grants Oommission, New Delhi, for 
financial assistance. 

Department of Physics, V. P. N. Nampoori. 
Faculty of Science, M. M. Patel. 
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ULTRASONIC RELAXATION IN 2-BROMO 
PROPIONIC ACiD 

Valuable information regarding chemical equilibria 
can be obtained by ultrasonic relaxation study. Rela¬ 
xation in carboxylic acids has been studied by Lamb 
and his co-workersi»^. Assuming a monomer-dimer 
equilibrium they explained the relaxation for acetic 
and propionic acids. Based on the assumption of 
monomer-dimer equilibrium, Freedman® explained 
theoretically the results for acetic and propionic acids. 
But after studying the ultrasonic relaxation in a 
series of carboxylic acids, Piercy and Rao^ suggested 
that the relaxation in them is only due to internal 
rotation about the carbonyl bond and not due tc 
monomer-dimer reaction. 

In order to investigate the effect of halogen substi¬ 
tution in carboxylic acids on relaxation, ultrasonic 
absorption and velocity have been studied in 2-bromo 
PTOipiofiic add 'using a standard pulse technique in the 
fireqtieticy ran'g'e of 3 MHz and temperature ran^ of 
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30° to 40° C. The temperature of the liquid is main¬ 
tained constant to within ih 0* 1° C by using an ultra¬ 
thermostat type NBE. The substance used is of Analar 
grade and is distilled under vacuum before use. The 
velocity and absorption measurements are correct 
to ±0-5% and dz 8% respectively. 

The velocity is found to decrease linearly with 
increasing temperature as is normal for organic liquids. 
At each temperature a//“ is found to decrease with 
increasing frequency, where a is the absorption 
coefficient measured at a frequency /. This indicates 
a definite relaxation in the frequency region of study 
Assuming a single relaxation, the sound absorption 
(a) can be described by the equation of the form 
alP=^-\-m +(////“] (1) 

where B is the high frequency residual absorption 
and A is the contribution from the relaxational 
mechanisms. The excess absorption per wavelength 
a\ has been computed using the relation 

a'A = (a//2--B)/c (2) 

where c is the velocity of sound. The variation of 
a'A with frequency is shown in Fig. 1, in which the 
curves are calculated ones according to equation 
(1) with 

a'A - Acfl[l -l-(///r)-] (3) 

and the points are experimentally observed values, 
as computed according to equation (2). 

From Fig. 1, it can be seen that the relaxation 
frequency (/^) which corresponds to the frequency 
of the peak excess absorption increases with increasing 
temperature. The relaxation frequency is centred 
around 7 MHz at 30° C 



FREQUENCY (MHz) 

Fig. 1. Frequency dependence of excess absorpticn 
per wavelength (a/A) for 2-bromo propionic acid 
at different temperatures. 

The variation of the relaxation frequency with 
concentration is studied in polar solvent acetone and 
non-polar solvent «-bexane. In both the cases it is 


found that the relaxation frequency is independent 
of concentration within the experimental error. This 
is the characteristic of an intramolecular process and 
hence the relaxation may be attributed to rotational 
isomerism about the carbonyl bond as suggested by 
Piercy and Rao^. 

The authors are grateful to Professor B. Ramachandra 
Rao for his encouragement and to the Council of 
Scientific and Industrial Research, New Delhi, for 
financial assistance. 

Department of Physics, S. Nana Rao. 

Andhra University, K. Venkata Rao. 

Waltair, October 20, 1975. K. Subba Rao. 
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A FURNACE FOR HIGH TEMPERATURE 
POWDER DIFFRACTOMETRY 
High temperature attachment for powder diffracto¬ 
meter is a very useful device for studying several 
important properties of crystalline materials. A 
large variety of heating devices have already been 
described in literatureL In this letter we present 
the design and function of a furnace for use upto 
700° C on a Philips powder diffractometer. The 
salient features of this furnace are : (/) the heater 
assembly can be easily attached or detached to the 
sample holder and (ii) the simple cooling device 
which maintains the diffractometer arm at 30° C 
when the sample is heated at 700° C. 

The cross-sectional view of the furnace fixed toi 
the conventional sample holder used with the 
Philips diffractometer is shown in Fig. 1. The 
heating device is fixed below the central opening 
(a) where the sample under study is kept. The 
furnace assembly consists of a small porcelian 
trough (b) 35 x 15 X 8*5 mm in size, the bottom 
of which is filled with layers of alumina (c) and 
mica sheets (d). The heating element consists'‘of 
a 5" long, 245 WG nichrone wire (e) wound in 
a ziz-zag fashion and is fitted on the mica 
sheets (d). The heater leads are taken 
downward through two vertical side holes (/) made 
along the edges of the porcelain trough and fused 
to oo.pper wires connected to the power supply. 
The filament wire is further covered by a thini 
layer of mica sheet. The sample is mounted in 
contact with the mica sheet which provides electri¬ 
cal insulation between the filament wire and the 
sample. This furnace assembly, as such, could be 
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fixed to the sample holder by means of four corner 
screws (g). 



Fig. 1. Cross-sectional view of the furnace fixed 
to the sample holder. 



Fig, 2. Cooling and thermocouple arrange- 
m.nt. 

The filament wire is heated by stabilised a.c. 
voltage supplied through a dimmerstat. Fine 
current control is achieved by using two current- 
sensitive step-down transformers. With this simple 
circuit it was possible to control the temperature 
to an accuracy of ± 5° C. In order to prevent 
the diffractometer arm {h) from getting heated, two 
10 cm long copper tubes (0 (1*5 mm i.d.) are 
suitably bent and brazed to the lower as well as the 
upper sides of the brass sample holder. Water 
which is continuously circi^lated through the copper 
tubes linked by' a short rubber tubing (j) act as 
the coolant during high temperature experiments. 
The positioning of the copper tubes is such that 
they do not hinder the fixing of the sample holder 
to the diffractometer shaft and they do not also 
interccp'. the x-ray beam. With a rate of flow of 
350 ml of water per minute, the diffractometer 
arm could safely be maintained at 30° C when the 
sample “was heated to 700° C. The temperature 
of the sample is measured by means of a chromel- 
alumel thermocouple (k) which is inserted through 


a slightly bent metallic strip (/) fixed to the top 
surface of the sample holder. In order to check 
for thermal gradients along the surface of the 
sample, the thermocouple couild easily be moved 
under the metallic strip and could be fixed in 
any position. The output of the thermocouple is 
fed directly to a digital millivoltmeter which reads 
the thermal e.m.f. to an accuracy of 0*1 millivolt. 
At 700° C, the temperature was found to be stable 
within ± 5° C for a period of about three hours, 
with a power consumption of about 75 watts. As 
the sample is fixed directly above the mica- 
covered filament wire, no appreciable temperature 
gradient was observed along its surface. 


4.br 



Temperature °K- 

Fig, 3, Temperature variation of lattice para¬ 
meters of aluminium and silver. 

The performance of the heater was tested by 
measuring the lattice parameters of polycrystalline 
aluminium, upto 400° C and silver upto 700° C. 
The values plotted in Fig. 3 are found to compare 
well with those reported in literature^’S. 

The authors wish to thank Dr. S. Ramaseshan, 
for his kind interest. 

Materials Science Division, A. Manx. 

National Aeronautical Kalyani Vijayan. 

Laboratory, 

Bangalore 560 017, January 21, 1976. 
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ESTIMATION OF MERCURY IN CHLORITE¬ 
CELL LIQUORS 

Introduction 

There had been increasing use of mercury in the 
electrolytic production of chlorine, caustic soda and 
chlorite liquor. The disposal of effluents from 
these cells poses health-hazards because of the 
poisonous nature of mercury. Besides being 
directly piosonous, inorganic mercury let out into 
lakes and rivers, transforms intO' organo-mercury 
compounds in the bodies of fishes, the consump- 
lion of which may later cause maladies in human 
beings. Hence mercury has been an object of 
attention of the environmental health-laboratories in 
areas where the mercury/electrolytic-cells operate. 

The tolerance limit of mercury in the liquor is 
0-01 mg/ml and many cells may be discharging 
much more than the safety limit. The volumetric 
and gravimetric methods are rather time-consuming 
and seldom applicable to micro-gram quantitiesi'2. 
Spectral analysis by itself or in combination with 
other techniques, such as electro-deposition*-^''^, will 
involve a large initial capital. Is this context, a 
rapid and cheap colorimetric estimation as depicted 
in this paper is welcome. 

During the present work, the estimation of 
micro-gram quantities of mercury in chlorite-cell 
liquors has been attempted oolorimetrically using 
(a) dithizone and (b) sulphide methods. The 
dithizone method was valid between 4-12 p.p.m. of 
mercury, whereas the sulphide method enabled the 
estimation bet^ween 0-20 p.p.m. making use of 
working-graphs for the purpose. 

Experimental 

1. Preparation of Standards for Working-graph 

The chlorite-cell, liquor, in which the mercury 

has to be estimated, generally contains a strong 
solution of the chloride at an acidic pH. TO' 
prepare a working-graph, a number of artificial 
standards are prepared from a 30% sodium* 
chloride solution, keeping the pH at 2 (N/lOO 
with respect tO' HCl) and mixing aliquots of 
mercuric chloride solution to give concentrations 
from 4-32 p.p.m. of mercury. 

2. Mercury Chloride Solution 

AR mercuric chloride, 0-1354 gm was dissolved 
in 100 ml of IN HCl. The concentration of this 
is 1000 p.p.m. of mercury. Aliquots from this 
solution were added to the sodium chloride solu¬ 
tion tO’ prepare a concentration range of 4-32 p.p-it^- 
of mercury. 

3. Dithizone : 

The sample was purified by twice crystallising 
from chloroform. A 0-01% (weight/volume) solu¬ 
tion in chloroform was used in this work. 


The following two procedures were adopted for 
the colorimetric estimation, {a) Dithizone extrac¬ 
tion and (h) Sulphide method. 

(u) Dithizone method .—25 ml of the ‘chlorite- 
cell’ liquor prepared as above was extracted twice 
with 10 ml lots of 0-01% dithizone. The volume 
was made upto 25 ml. The extracted dithizone 
complex (orange) containing excess reagent (green) 
was then measured for its absorption at 500 nm 
mercuric-dithizomate) and at 610 nm. 
reagent). The Beckmann Model B 
spectrophotometer was used for the measurements. 
The experiment was conducted as per the procedure 
described in Sandell^. 

(/;) Sulphide method .—The colorimetric estima- 
t'on using hydrogen sulphide is preferable for the 
reasons, that the solubility product of HgS is of 
the order of 10'-'><> and so the lower limit of 
estimation can be extended farther down in com¬ 
parison with the other methods. 

25 ml of the ‘chlorite-celT liquor was treated 
with 0-5 ml of con. HCl and 0-5 gm of 
mannitol as a protective colliod. Purified H^S gas 
was then sent into the cold chlorile-cell liquor for 
five minutes with agitation. The yellowish-brown 
colloidal solution obtained is found to be stable 
for several hours, provided the concentration of 
mercury did not exceed 20 p.p.m. Beyond this 
limit, coagulation and precipitation slowly set in 
and the Beer-Lambert law is not obeyed. 

A Dubosque colorimeter was used for colour- 
match,iing. A standard solution of concentration 
10 p.p.m. was fixed at the scale reading 15 and 
the readings for the other concentrations at the 
match-point were read out. These readings were 
found to follow the Beer-Lambert relationship 
between limits of 4-20 p.p.m. of mercury. The 
accuracy of the method is approximately ± 5% at 
20 p.p.m. and ± 8% at 4 p.p.m. 


T A B LE I 

Estimation of mercury in chlorite-cell liquors. 
Sulphide Method 


Mercury in p.p.m. 
Taken 

Mercury in 
p.p.m. Found 

% Error 

6 

6-36 

6 

8 

7-73 

3-4 

12 

12-37 

2-5 

14 

14-71 

5 

18 

17-04 

5-3 
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Discussion 

Dithlzone Method ; 

It was found that the percentage transmittance is 
linear between a concentration of 4-12 p.p.m. of 
mercury. After 12 p.p.m. the curve flattens. 
Extraction of mercury by dithizone is incomplete 
in the presence of high concentrations of sodium 
chloride in acid medium, as indicated by the 
formation of a precipitate when HoS was bubbled 
through the extract. In the presence of excess 
chloride ion, mercury forms a complex of the 
type (HgCl^)-" with which the dithizone is not 
able to> reach quantitatively. This is also in agree¬ 
ment with a previous reportt^. The instability 
constants of the mercuric chloride complex and 
mercuric-dithizonate complex are almost of the same 
order, being 6 X 10~i" and 3-0 x lO'i't respectively. 
Moreover, the mercuric-dithizone complex also 
suffers photochemical decomposition, despite the 
addition of a little acetic acid as recommended by 
the other workers to stabilise the complex"i<^. The 
co'l'our of, the complex is more unstable in the 
presence of excess of sodium chloride. 

It is our observation that the absorption due to 
the complex is influenced by the excess reagent, 
dithizone, which has not been mentioned in litera- 
tiire. Under these circumstances, the sulphide 
method which works better will be welcomed by 
the industrialists. 

Department of Analytical P. B. Janardhan. 

and Inorganic Chemistry, (Miss) S. Rajeswari. 
University of Madras, 

A.C. College Campus, 

Madras 600 025, December 23, 1975. 
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STABILITIES OF SOME BIVALENT METAL- 
CHELATES OF TRIDENTATE LIGANDS 
DERIVED FROIM 2-HYDROXY-l-NAPHl HAL- 
DEHYDE AND MMINO ACIDS 
The magnetic and spectral data on N-(2-hydroxy- 
1-naphthalidene) orthanilic acid (HoNO) and 
N-(2-hydroxy-1-napthalidene) taurine (HoNT) with 
Co (II), Ni(II), Cu (II), Zn(II), Cd(II) and 
UOo (II) complexes have been reported by us 
earlier^. HoNO and HoNT are biprotic tridehtates 
containing sulphonic hydroxyl, phenolic hydroxyl 
and imino groups (Fig. 1). We have now deter¬ 
mined the dissociation constants of these ligands 
and the stability constants of their metal complexes 
employing Calvin-Bjerrum pH-titration technique2’3 
in acqueous medium (m = OT M NaC 104 ) 

30 dz 0*1° C. 



N - (2 - hydroxy -1 r- NAPHTHAUDENE ) ORTHANILIC ACID 



N - (2 - HYDROXY -1 - NAPHTHAUDENE ) TAURENE 
Fig. 1 

Precision pH-meter (Type OP-205, No. 837) 
with glass electrode assembly (accuracy ± *05 pH) 
was used for pH-measurements. The ligands were 
synthesised by the method reported earliert. HoNO 
and HoNT were titrated with 0*1 M sodium hydro¬ 
xide in the absence and in the presence of metal* 
ions at 30° C, 
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Table I 



Stability constants 

ami free 

energy changes of 

H^NO and H^NT complexes 


Metal 

HoNO Complexes 


HaNT Com¬ 
plexes log Kx 

A* 

B 

C* 

D 

Co (ID 

■ log 

5-32 

5-27 

5-31 

5-84 

2-82 


log K 2 

2*97 

2-89 

2-97 

2-45 



log ^2 

8*29 

8-16 

8-28 

8-29 


Ni (E) 

log Ki 

6-10 

5-84 

6 09 

6-52 

2-98. 


log K 2 

3-45 

3-48 

3-45 

3-03 



log ft 

9-55 

9-32 

9-54 

9-55 

* y 

Cu ai) 

log Ki 

7-55 

7-52 

7-55 

8-27 

6-85 


log Ka 

4-03 

4-29 

4-03 

3-31 

•• 


log ft. 

11-58 

11-81 

11-58 

11-58 

•• 

U 02 (II) 

log Ki 

8-23 

8-20 

8-22 

8-68 

7-25 . 


log Ka 

5-62 

5-55 

5-62 

5-17 

•• 


log ft 

13-85 

13-75 

13-84 

13-85 

*• 

Zn (II) 

log Ki 


•• 

*• 

•• 

2-80 

Cd (ID 

log Ki 



•• 


2-65 


where A = Interpolation at half n values; B = Interpolation at various n values: 
C = Schroder method; and D = Correction term method. 

* Most suitable methods in this case. 


The dissociation constants (pK;^ and pKo) of 
H.,NO and HoNT, obtained by Algebraic and Inter¬ 
polation at half «A values, were 3-62, 8-07 and 
3-37, 9*90, respectively. 

The stability constants of the metal-ligand were 
calculated by using Calvin-Bjerrum pH-titration 
technique and from the formation curves, n vs 
— log {A'2]. The metal chelates of HoNO with, 
UOo (II), Cu (II), Ni (II) and Co (II) were found 
to form 1 : 2 complexes ; Zn (II) and Cd (II) 
form 1 : 1 complexes only. The formation curves 
for all the metdl -HoNT systems attain maxima at 
h <1-3 which indicates the formation of 1:1 
complex. The values of log and log Ko in the 
metal -H 2 NO systems were refined by different 
computational methods^ and the values obtained 
are summarized in Table I along with those of the 
log Ki values of HsNT-chelates. 

From the perusal of the values it is clear that 
HoNO forms more stable complexes than H 2 NT. 
The lower stability of H^NT complexes may, per¬ 


haps, be due to steric factors and the presence of 
Zwitter-ion. The stability of these complexes 
follow the orderi^ 

UO, (II) > Cu (II) > Ni (II) > Co (II) > 

Zn (Ilj > Cd (II). 

Department of Chemistry, D. D. Ozha. • 

University of Jodhpur, B. R. Singhvi. 

Jodhpur, October 9. 1975. R. K. Mehta, 
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STUDIES ON BIO-GAS SOURCES 
The production of bio-gas from different excreta 
(1) Cow, (2) Buffalo, (3) Goat, (4) Sheep, 
(5) Camel, (6) Horse, (7) Pig, (8) Poultry has 
been reported in this communication. 


gas-p:odLiction was found very rapid (3 hours) 
whereas the cow and buffalo dung took as much 
as one to two weeks time. 

The composition of different waste-materials has 
been given in Table 1. 


Table I 

Composition of different waste-materials 


Material 

Dry Matter 

% 

Volatile 

Organic 

Matter 

(Dry basis) 

0/ 

/o 

Fat % 

Crude 

Protein 

(Kjeldah)) 

% 

Crude 
Fibre % 

Ash % 

1 

2 

3 

4 

5 

» 6 

7 

Cow-dung 

18 

84 

2-4 

9*2 

21 

16 

Buffalo-dung 

19 

83 

3*0 . 

9*9 

19 

17 

Horse-dung 

33 

82 

3*0 

10-1 

25 

18 

Sheep-droppin gs 

32 

81 

3*8 

17*1 

13 

19 

Camel-dung 

32 

84 

2*2 

10-8 . 

16 

16 

Goat-droppings 

32 

78 

3*2 

12-5 

13 

22 

Piggery-waste 

45 

72 

4*5 

19-4 

26 

28 

Poultry-droppings 

47 

65 

1*5 

26-9 

19 

34 


The gas production of different waste-materials 
under room temperature (27-35® C) conditions has 
been represented in Fig. 1. It may be seen that the 



Fig, 1. Gas production behaviour of waste 
materials. 

poultry droppings top the list while cow/buffalo 
dung remain at the bottom in regard to their gas 
production. In the case of the poultry droppings 


T A E’er II 

Production of gas from different waste-materials 


Material 

Gas production Lits./Kg 

Raw 

Materia] 

(wet) 

Dry 

Matter 

Volatiie Organic 
Matter (dry) 

1 

2 

3 

4 

Cow-dung 

12 

60 

72 

Buffalo-dung 

12 

65 

79 

Horse-dung 

31 

91 

,111 

Sheep-droppings 

31 

. 91 

113 

Cam el* dung 

34 

!00 

119 

Goat-droppings 

37 

106 

135 

Piggery-waste 

47 

107 

149 

Poultry-drop pin gs 

74 

126 

191 


The total gas-production on raw, dry and volatile 
organic material basis of all the waste-materials as 
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Table III 

Composition of gas samples obtained from different waste-materials 


SOURCE 


No. of trials 


COMPOSITION % 




Coo 

o. 

CO 

CH 4 

Other 

Gases 

Cow-dung 

3 

35-8 

6-0 

0-9 

50-1 

7-2 

Buffalo-dung 

3 

35-0 

6-2 

1-0 

49-8 

8-0 

Horse-dung 

3 

29-6 

6-8 

1 -4 

55-2 

7-0 

Sheep-droppings 

3 

28-2 

6-2 

0-8 

54-0 

10-8 

Camel-dung 

3 

30-0 

6-0 

0-9 

53-0 

10 - 1 

Goat-droppings 

3 

22-8 

8-6 

0*8 

53-2 

14-'6 

Piggery-Waste 

3 

26-5 

7-2 

1-8 

56-0 

8-5 

Poultry-droppings 

3 

25-4 

8-5 

1-2 

56-0 

8-9 


represented at Table II has been found in 
accordance with their gas-production behaviour as 
represented at Fig. 1. Factors like low tempera¬ 
ture and scum formation have been found to 
retard the gas production. Stirring during the 
exper'ment was found to accelerate gas production 
considerably. 

The samples of gas obtained from the above 
waste-materials were analysed employing Orsat ,Gas 
Analyser. The comparative composition is 
represented at Table III. 

The gas obtained from the piggery and poultry 
droppings have been found richer in methane con¬ 
tent as compared to the gas obtained from cow/ 
buffalo dung. 

The authors express their sincere thanks to the 
authorities of Haffkine Institute ; Zoolog’cal 
Gardens ; Bombay Veterinary College ; Aarey Milk 
Colony ; Bacon Factory, Borivli; and Regional 
Poultry Farm, Aarey Milk Colony, for supply of 
samples. Thanks are also due to the authorities, 
LET., Powai and Bombay Gas Company, for their 
laboratory and library facilities. 

National Dairy Research U. P. Sharma. 

Institute, T. M. Paul. 

Aarey Milk Colony, 

Bombay 400 065, October 3, 1975. 


A STUDY OF THE EFFECTS OF DDVP 

(PROPOXURE) ON LABORAIORY MOUSE 

Harmful effects of insecticides on animals 
including mammals have been studied by several 
investigatorsi-'E Some insecticides are less potent, 
and induce overall deleterious effects on biological 
systems but not mortality. Studies on the effects 
of these agents on the reproductive system would 
be of sign ficance to understand the expression of 
these effects. 

DDVP is one of the potent insecticides which does 
not inflict drastic effects like mutations on mam¬ 
malian systems. Keeping this in mind, during 
1969, for the first time, it was used in the premises 
of the mice colony of Cancer Research Institute. 
Though the use of the insecticide was restricted to 
the area where cages were cleaned and exchanged, 
't was noticed that a large number of mice in the 
colony failed to have the expected number of litters. 
The present study was init'ated tO' ascertain whether 
DDVP treatment of the mouse cages had contributed 
to this effect. 

Materials and Methods : 

. Eight to twelve-week old mice of C 57 bl and 
Swiss/Icrc strains (three females and one male) 
were placed in each cage with controlled tempera¬ 
ture and humidity. When the females were 
visibly pregnant, they were transferred tO' DDVP 
sprayed cages. 
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The treatment of cages consisted of weekly 
spraying of DDVP (approximately 2* 1-2*4 gm/cage) 
into each cage. When the females delivered, the 
treatment was discontinued for two weeks. Spray¬ 
ing of the mothers (F generation) and the wean- 

ruified hair, breathing 
general weakness. The 
premature death or in 
sterility (as low as a 
sterility (Table I). 

difficulties, diarrhoea and 
long term effects were 
those that survived, partial 
single litter) or complete 



Table I 




Animals studied 

Total No. 
of Animais 

Longevity upto 


Mortality before maturity 

14 Months 

15 Months and more 

Young 

Dead 

C57 Control 

45 

8 

(17-7%) 

37 

(82*2%) 




C57 Treated F 

Fi 

35 

36 

20 

(60%) 

24 

(66-66%) 

15 

(40%) 

12 

(33-33%) 


no 

(68%) 

Swiss Control 

40 

6 

(15%) 

34 

(85%) 




Swiss Treated F 

43 

16 

(37- 29%) 

27 

(62-79%) 




F, 

126 

37 

(29-37%) 

89 

(70-63%) 


144 

(67-3%) 

Table II 

Animals studied 

Total No. of Total 

No. of Animals litters 

breeders bred 

Av. No. 
of 

litters 

Total 
No. of 
young 
born 

Litter 

size 

Sterile 

animals 


C57 Control 


25 


25 

( 100 %) 


151 


600 


1123 


7-4 


C57 Treated 

F 

20 


F. 

21 

Swiss Control 


20 

Swis Treated 

F 

24 


F, 

61 


19 

23 

1*2 

2 

2 

0*100 

20 

122 

6*1 

23 

42 

1*75 

24 

43 

1*8 


161 

8*4 


11 

5*5 

19 

(90-5?/o) 

770 

6*3 


270 

6*4 

73 

277 

6*4 

(60*5%) 


lings (Fi) was continued after the young were 
weaned. The treatment was stopped after 
10 months in the case of F generation and 8 months 
in the case of F^. Fertility of these two groups 
of mice was assessed on the basis of number of 
litters delivered by the females. 

All anim.als were maintained until death. 
Animals which were observed weak or sick were 
sacrificed, their ovaries or testes dissected for 
histological study. 

Observations : 

In the direct treatment group, the first observable 
effect following three months treatment was 


Normal litters bom, were kept for mating con¬ 
tinuously from puberty till old age. Even them 
the treated mice remained partly sterile and the 
most affected strain was C 57 (Table II). Sterility 
in the F^ generation was very high and the average 
number of litters was significantly low as a result 
of DDVP spray (Table II). 

Histology : 

Histology of the te;stes (of the treated males 
revealed the presence of large vacuoles in them as 
a result of the deletion of seminiferous tubules. 
Germ cells were lacking in many tubules and 
cryptorchism was a comrnon feature of these 
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animals. Testes tumours were seen in two of the 
treated animals. Ovaries of treated females were 
hyalinized in nature and the follicles and oocytes 
were absent in a large number of animals. 
Discussion : 

The deleterious effects of insectides on breeding 
performance of various animals have been observed 
by several workers^"^. According to Hodjat (1971)^ 
shorter exposure to DDT at 6*20 mg/litre caused 
reduced egg production and fertility in Dysdercus 
fasciatus, Lineva (1962)^ claimed that sublethal 
exposure to insecticide induced abnormalities in the 
oogenesis of house fly. In the present experiment, 
an'mals had only environmental contact with 
DDVP. However, it is significant that a large 

number of treated C 57 animals were sterile 
(Table 11). The histological data of the testes 

and ovaries of treated animals explain the patho¬ 
genicity of this insecticide. The fall in the longevity 
of the pesticide exposed animals (Table I) might! 
be due to the general toxicity of the chemically. 
The' data presented in this paper indicate that 
DDVP spray causes sterility in mouse by bringing 
about drastic abnormalities in the reproductive 
systems. 

Entomology Division, A. V. D’Souza. 

Cancer Research Institute, B. K. Batra. 

Tata Memorial Centre, 

Parel, Bombay 400 012, 

December 15, 1975. 
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CORONA STRUCTURFS AND THE ORIGIN OF 
HORNBLENDE-BEARING ROCKS OF 
S. WAYANAD, KERALA STATE 
In S. Wayanad (Calicut Dist.) hornblende-bearing 
gn.cisses containing amphibolite and minor schistose 
bands constitute the major rock types in contrast to 
chamockites in south and central Kerala. However, 
these hornblende-bearing rocks carry frequently, as 
jh south and central Kerala, pyroxene granulites as 


thin disconnected patches and lenticular boudins, rarely 
extending beyond a few meters along the strike. 
The gneisses, often banded and occasionally streaky, 
and schists have developed a megascopic axial surface 
foliation, mainly after hornblende and biotite. The 
granulites though free from megascopic foliation were 
also involved in the deformation and metamorphism 
responsible for the production of the axial surface 
foliation^. 

Hornblende, developed on a large scale in the rocks 
of the present area containing hornblende-free pyro¬ 
xene granulites, can be either a granulite facies pro¬ 
grade- or an amphibolite facies retrograde product, 
or both. 

Features characteristic of granulite facies horn¬ 
blende*' such as greenish brown colour, presence of 
opaque granules along hornblende grain boundaries' 
and pyroxene coronas around hornblende and altera¬ 
tion of hornblende into pyroxenes are not seen. Since 
sufficient quartz is present, failure of hornblenae 
break-down reactions cannot be ascribed to lack cf 
quartz. Hence bornblende is not likely to be a pro- 
grade product. 

On the other hand, some of the pyroxene granulite 
patches in the gneisses around Chundale (11° 34' 
30'' : 76'3' 30") show coronas of secondary horn¬ 

blende around pyroxenes (Fig. 1). Synentatic rims are 



Fig. 1. Ciino-pyroxene with corona. Lighter 
parts, of the structure formed of intergrowth of 
hornblende and quartz and the darker parts of opaque 
ores. Plane polarised light, x 40. 

seen around both ortho- and ciino-pyroxenes. The 
formation and width of the rims are independent of 
the nature and grain size of the pyroxenes. As a 
rule, the corona rims are formed when pyroxene is in 
contact with plagioclase. However, such rims, though 
incomplete, are also seen along the contact of adjacent 
pyroxene grains, especially in the vicinity of plagio¬ 
clase, The corona rim consists of a fine symplectitij 
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intergrowth of short horr*bleiide prisms perpendi¬ 
cular to the pyroxene grain boundary, irregular granules 
of opaque ores and minute crystals of quartz. The 
distribution of opaque ores in the rim is irregular; 
some portions show a higher concentration than 
others and some are even devoid of them. The wilth 
of one and the same rim may vary from place to place. 
In thicker portions the amount of hornblende increases 
progressively at the expense of opaque ores and in 
advanced stages opaque ores either completely dis¬ 
appear or are present only as occasional inclusions in 
hornblende. There seems to be a direct relation 
between the relative amounts of secondary hornblende 
and opaque ores in the corona rim and the degree of 
coronation. Since in the majority of cases coronas 
have formed only around pyroxene grains in contact 
with plagioclase felspar, an igneous origin is precluded. 
Hornblende coronas around pyroxenes, representing 
frozen stages of reaction between adjacent pyroxene 
and plagioclase mineral phases, can form according 
to the following reaction ; 

pyroxene + plagioclase + water ^ hornblende 
4- quartz. 

If water in required amounts is not available during 
superposed amphibolite facies imctamorphism of 
granulite facies rocks, break-down and converiian of 
pyroxenes into hydrous minerals like hornblende 
and biotite cannot take place. This might explain 
the preservation of water-dehcient basic granulites 
as relics in the hornblende-bearing rocks and rarity 
of coronas in the relict granulites of the area. As 
only small amounts of water are necessary for corona 
formation^, its availability in such amounts locally^ 
in the granulites must have favoured the formation 
of local hornblende rims around pyroxene grains. 

The hornblende gneisses and amphibolites are almost 
free from pyroxenes. The pyroxene grains when rarely 
encourterei are invariably clouded and do not sho-v 
hornblende rims. This suggests that pre-existing 
pyroxene grains have mostly been converted compiete.y 
into hornblende during retrograde amphibolite facies 
, metamorphism. Further, this must have happened 
under sufficient or excess water conditions since such 
conditions are believea to favour reactions outside 
mineral individuals and destroy corona relations®. 

In addition, the gneisses and amphibolites show the 
following features characteristic of the development 
of amphibolite facies recks from a granulite facies 
pareut-"^. 

1. Hornblende in the gneisses and amphibolites 
of the area is the bluish green to grass green variety 
in contrast to the characteristic deep greenish brown 
and brown variety found in the granulite facies rocks 
of S. Kerala and the neighbouring Kanyakumari 
District of Tamil Nadu, 


2. The rocks have developed gneissic structure 
and foliation after hydrous minerals, viz., hornblende 
and biotite. 

3. Hornblende-quartz symplekite intergrowths are 
common in the gneisses and amphibolites. 

4. The rocks contain microcline, and the perthite 
present is the mesoperthite variety. 

No direct evidence regarding the nature of the parent 
rock from which the hornblende-bearing rocks were 
derived during amphibolite facies metamorphism is 
observed. However, it is significant that charnockites, 
the common rock types in many parts of Kerala, are 
extremely rare in the area. This, together with the 
evidence? presented above, points to the possible 
development of hornblende-bearing rocks mainly at 
the expense of charnockites through retrograde amphi¬ 
bolite facies metamorphism. A ; imilar polymeta- 
morphic origin has been suggested for the Pre-canibrian 
Vijayan Series rocks of CeylorF. 

Thanks are due to Prof. K. K. Menon for facilities 
and encouragement, Shri. A. R. Nambiar for assis¬ 
tance in the field and the U.G.C. for financial assis¬ 
tance. 

Department of Geology, P. K. R. Nair. 

University of Kerala, 

Kariavattom, Trivandrum 695 581, 

September 26, 1975. 
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FOLIAR SCLEREIDS IN MICROTROPIS VALWA 

The presence of sclereids (Sclerenchymatous idioblasts) 
is accounted in the mesophyll tissues of Maurocenia, 
Maytenus, Microtropis, Pterocelastrus and Schaefferia 
of Cel astraceae^. Further details regarding their 
structure, distribution, density and relationship within 
the mesophyll are not known. In the two other 
genera namely Lophopetalum and Kokoona brachy- 
sclereids are reported from leaf tissues^. Vesiculose 
sclereids are present in leaves of Goupia glabra^ and 
this taxon has been shifted into a new family Goupia- 
ceae. The observations made on the foliar sclereids 
in Microtropis va ida Ridl. are briefly reported here , 
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Micfotropis is an Inclo-IVIaiayan genus with about 
13 species restricted in distributioa to South Asia. 
Five species, including M. valida, are endemic to 
Malaysia and Borneo^. M. valida is a small tree 
growing up to 5-7 m, with thick, opposite leaves. 
Fresh leaves were collected from the tress growing 
in Kota Tinggi area, South Johore, West Malaysia. 
Customary methods were followed to obtain leaf 
clearings, sections and macerations. 

In leaf clearings 90% of the sclereids show dilTase 
distribution. Since the leaf is thick (480epidermal 
surfaces are covered by thick cuticle, and sclerieJs 
are confined to the middle spongy layers, the sclereid 
distribution is somewhat hazily seen in leaf clearings 
(Fig. 1). Comparatively they are more clearly seen 
from the lower epidermis side than the upper. Regard¬ 
ing terminal sclereids, either they are solitary or occur 
in groups of 2-3 at vein endings (Fig. 1). 



Figs. 1-4. Fig. 1. Leaf clearing showing sclereid 
distribution (vertical arrows—terminal sclereids, hori¬ 
zontal arrows—diffuse sclereids). Figs. 2, 3. Brachy- 
and vesiculose sclereids enlarged to show shape and 
cell wall thickness. Fig. 4. Part of macerated tissue 
showing similarity in shape between spongy mesophyll 
cells and vesiculose sclereids (arrows). 

In macerated preparations two types of sclereid 
forms are seen; the first type of spheroidal or oval¬ 
shaped brachysclereids and the second type of vesi¬ 
culose sclereids. The former are imbranched whereas 
sclereids of vesiculose type show 3-4 lobes, some of 
them with flattened, enlarged ends, or each lobe 
branched further with two flat edges (Figs. 2, 3). 
Both the types of sclereids are primarily oriented paral- 
lelly to the surface of the lamina. 

The transverse sections of the lamina reveal that 
the sclereids are mostly confined to spongy mesophyll 
tissue, most of them being present in the middle layers. 


In the macerated preparations the close similarity in 
cell shape between the sclereids and spongy mesophyll 
cells is clearly seen (Fig. 4). The bigger spongy meso- 
phyll cells are lobed, each lobe with a curved or dome- 
shaped outline. In distinction from the spongy cells 
the sclereid cells have enlarged 2-3 times, with flat 
or branched cell lobes. But the sclereids do not radi¬ 
cally deviate in shape from the spongy mesophyll cells 
(Fig. 4). The oval-shaped (length 45 ju, >; width 20 /x) 
sclereids are smaller than the vesiculose sclereids 
(63 ju. X 42 /x), and these are the average figures 
obtained from 20 measurements in each case. The 
cell wall is thick (6 ^), lameilated, with many simple 
pits, evenly spaced. In some, the wide lumen consists 
of degenerated nucleus and cytoplasm. 

The constancy of cell shape has been considered 
as an important criterion in classifying sclereids under 
monomorphic and polymorphic types®’®. The range 
of variation seen under monomorphic types is limited 
and the two types of sclereids in M. valida are of mono- 
mcrphic type. Additional evidence from sclereid 
characters has been recently produced lending support 
for the recognition of a separate ^'amily, Goupiaceae*. 
Genus Goupia was originally included in Celastraceae. 
In view of this, detailed studies on sclereids are 
necessary in different genera of this family. A 
preliminary survey made on. other species of Micro- 
tropis has shown that foliar sclereids are absent in 
M. bivalvis^ A7. ciirtisiU M, discolor, M. kinabaluensis, 
M. petelotii, M. platyphylla, M. sumatrana, M. tetra- 
meris and present in M. elliptica, M. fukinensis, M. 
osmathoides and M. wallichiana (- ramifioro). Details 
of leaf anatomy and sclereid characters in this genus 
will be published elsewhere. 

1 am thankful to Mr. R. Tay and Mr. D. Teow for 
their technical help. 

Botany Department, A. N. Rao. 

University of Singapore, 

Singapore, September 27, 1975. 
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A NEW RUST ON POLYGONUM GLABRVM 
FROM INDIA 

During mycological survey of Khandala (near 
Lonavala) rust infected leaves of Polygonum glabrum 
L. (Polygonaceae) were collected. The rust was 
found to belong to the uredinial stage, when studied 
microscopically. The present uredinial form was. 
found to be in conformity with uredinial genus 
Uredo Pers. amongst several uredinial formsi. 
Further comparative studies showed that the present 
species could not be accommodated in any of the 
previously described species of Uredo affecting the 
members of Polygonaceae-’S, chiefly on account of 
smaller spore size, position of germ pore (all supra- 
equatorial), thicker spore wall, cushion-shaped 
pedicel attachment and unrecorded host species. The 
present material, therefore, is placed under a new 
specific taxon and the necessary Latin diagnosis is 
given below. 

Uredo khcmdalensis sp. nov. (Plate I), 



Pla'ie 1. Ureao khandalensis sp. nov. 
1. Infected leaf. 2. Urediniospores. 
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Uredinia plerumque abaxialia, cinnamoneo-bruneia, 
rotundatia, aparaphysalia, magnit 0*5-0-9 mm, 
urediniosporae ellipsoideae variabiles, sphericae vel 
pyriformes complanatum versus hilum, cinnamoneo- 
bruneiae, echinulatae, magnit 18*0-23 (-29) X 

(14-) 16-19; pariete 3-4/a crassa, 4 m crassa ad 
hilum; hilum pulvinatum ; psdicelius hyalinus, 
magnit 44-46 >: 4—6 m latus ad apiceum; germ 
pori 2 (raroi 3), supraequatorii. 

Teleutosporae non-cognitae. 

In foliis viventibus Polygonae glabrae L. 

Holo'lypus AMH=’- subnumero 2567. 

Typus locus Khandala (M.S.) India. 

Authors are grateful to Prof. M. N. Kamat, 
Head, Department of Mycology and Plant 
Pathology, for his interest. One of us (S. R. R.) 
is grateful to Dr. G. B. Deodikar, Director, 
M.ACS., for the award of Junior Research Fellow¬ 
ship. The help rendered by Dr. (Mrs.) A. Pande 
in translating the diagnosis in Latin is duly 
acknowledged. 

Maharashtra Association A. V. Sathe. 

for the Cultivation of Science, S. R. Rahalkar. 
Poona 411 004, 

September 22, 1975. 


AMH—^Ajrekar Mycological Herbarium' at 
M.A.C.S., Poona-4. 
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SQUASH METHOD FOR THE MITOTIC 
CHROMOSOMES OF GRASSES 
The grasses in general are difficult materials for 
mitotic studies. The factors responsible for this 
are firstly, the excessive hardness of their root- 
meristems which does: not permit sufficient softening 
of the cells and consequently proper spreading and 
spacing between the chromosomes ; and secondly, 
the extremely small size of their .chromosomes 
(often large in numbers) which makes it hard to 
stain them and to achieve a desirable contrast 
between the cell-cytoplasm and chromosomes. It 
is for these reasons that some distinguished grass 
cytotaxonomists have exclusively depended on, 
nieiotic chromosomes in their studies (Gould, 1966 ; 
Gould and Soderstrom, 1967), while others' have 
been making use of microtome sections for deter¬ 
mining the somatic numbers of chromosomes in 
grasses (Tateoka, 1965 and others). 
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The “Feulgen” method (Darlington and La Cour, 
1962) as well as several modifications of the aceto- 
carmine method (Howe, 1946 ; Smith, 1947 and 
others) for staining root-tip chromosomes of' 
grasses do not give satisfactory results. Two modi¬ 
fications of the aceto-carmine method have been 
specifically recommended for grasses. Hensen and 
Oldemeyer (1951) recommend aceto-carmine to- 
reach boiling point while the roiots are being stained. 
Powell (1968) recommends pectinase digestion of 
the leaf tissue of forage grasses prior to staining 
in aceto-carmine or aceto-orcein. Apparently the 
main purpose of both of these modifications is to 
soften the meristematic tissue. 

The following schedule which makes use of 
hydrochloric acid of a high concentration for 
separating and softening the root-meristem cells of 
grasses followed by staining of their chromosomes 
in Heidenhain’s haematoxylin has given us excellent 
results in a large number of grasses. The results 
obtained by this method are illustrated by Figs. 1-4, 
obtained from four species of Digitaria forming a 
polyploid series. 



Figs. 1-4. Mitotic metaphases in root-tip cells of 
four Digitaria species. Fig. 1. D. longiftora (Retz) 
Pers, 2 n — 18. Fig. 2. D. ischaemum Scherb, 
2 n ~ 36. Fig. 3. D. adscendens (HBK) Henr, 
2 n = 54. Fig. 4. D. griffithii (Hook, f.) Henr, 
2n = 72. 

The arrows point to the satellited chromosomes. 
All photomicrographs c, x 925. 

The roots are treated in saturated aqueous solu¬ 
tion of a-Bromonapthalin, for half an hour pnor 
to fixation in 1 : 3 acetic alcohol for 10-15 minutes. 
The roots are then softened in 50% HCl for about 
45 minutes at room temperature. This time will 
vary according to the degree of hardness of the 
material. After thorough washing , in tap water 
they are nrordanted in 2% iron alum solution for 
5 minutes. They are then washed thoroughlly in 
tap water to remove all traces of iron alum and 


finally stained in 0*5% aqueous solution of 
Haematoxylin for 4-6 minutes after which the roots 
are rinsed in tap water. They are now ready for 
making squash preparation in 0-5% aceto-carmine. 
The preparations are made permanent in the usual 
way using ethyl alcohol and euperol. 

In addition to many grass species we have tried 
this method with excellent results in a variety of 
other materials containing small chromosomes m 
varying numbers, such as, sweet potato (Ipomoea 
batatas), 2n = 90; groundnut {Arachis hypogaea), 
2n = 40 ; Sesbania spp., 2 n = 12 and 24 ; several 
cultivated and wild jute species {Cor chorus) 
2 n — 14 and 28 ; tomato {Lycopersicon esculentum), 
2n = 24, etc. In every case; it has been possible 
to observe the details of the karyotype, such as., 
the length of the chromosomes, the positions of 
the centromere, the length of the twO' arms, of the 
chromosomes and the positions of the secondary 
constriction of the satellited chromosomes. 

It is to be mentioned thati in materials other 
than grasses where the meristematic cells are not 
hard, the dpration of the HCl treatment is to be 
considerably reduced. 


Bangladesh Agricultural 
University, 
Mymensingh, 

Bangladesh,////y 5, 1975. 


Ashraful Haque. 
M. Arshad An. 
Md. Wazuddin. 
Md. a. Karim. 
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EMBRYOLOGY OF SUAEDA MARITIMA (LINN.) 

DUMORT. 

The genus Suaeda, a member of Chenopodiaceae, is 
a halophyte and comprises 110 species (Willis, 
1966). A few of them occur both in east and west 
coasts of India. Although some embryological 
work has been done on the species of Suaeda 
(Mahabale and Solanky, 1953) occurring in the 
west coast, the species occurring in the east coast 
remain uninvestigated. The present account deals 
with the life-history of S. maritima (Linn.) 
Dumort. 

The anther is tetrasporangiate and its wall 
development conforms to the monocotyledon.ous 
type (Davis, 1966). The glandular tapetum is uni- 
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seriate aad consists oi one or two nucleate cells 
(Fig. 1). The middle layer is ephemeral. The 
subepidermal layer develops into the fibrous endo- 
thecium. On the inner surface of the fibrous layer 
small, globular structures are present (Fig. 2) as 
in S. fruticosa (Mahabale and Solanky, 1953). In 
the mature anther, almost all cells of the anther 
except a few connective cells, epidermis and fibrous 
layer, become degenerated. The epidermal cells 
at the region of the dehiscence become bulliform. 
and aid in. the dehiscence of the anther. The pollen 
mother cells undergo simultaneous cytokinesis and 
produce pollen tetrads which are either tetrahedral 
(Fig. 3) or isobilateral. The pollen grains are 
three-celled (Fig. 4) and multiaperturate at the 
time of shedding. Degeneration of one of the 
pollen sacs of the anther is a common feature. 

The ovary is superior, bi- or tricarpellary syncar- 
pous and unilocular with a single basal ovule. The 
ovusle is campylotropous, bitegmic and crassi- 
nucellate. The inner integument forms the micro- 
pyle. A prominent air space is present at the base 
in between the two integuments. The arche- 

sporium is single celled (Fig. 5). It divides peri- 

clinally and produces a primary parietal cell towards 
outside and a sporogenous cell towards inside which 
develops into the megaspore mother cell. A well- 
developed parietal tissue is formed (Fig. 7). The 
megaspore mother cell undergoes the first meiotic 
division followed by wall formation and produces 
dyad of cells (Fig. 6). The upper one degenerates 
and the lower dyad after undergoing three more 
divisions develops into an eight nucleate embryo 

sac of the Allium type (Figs. 7, 8). Fertilisation 

is porogamous. Syngamy and triple fusion occur 
more or less simultaneously. Endosperm is ab initio 
Nuclear. Cell wall formation commences from the 
micropylar region and proceeds, towards the chalazal 
region and ultimately filling the entire embryo sac 
with cellular tissue. The endosperm is completely 
consumed by the developing embryo. The zygote 
divides transversely and produces two celled embryo 
(Fig. 9). The terminal cell ca and the basal cell 
ch undergo one more transverse division each and 
produce a four celled linear proembryo. The deriva¬ 
tives of ca are termed as I and V and those of cb as 
m and ci. The derivatives of both the terminal 
cell .ca and the basal cell cb contribute to the 
formation of the embryo proper and thus the 
embryogeny in S. maritima conforms to the 
Chenopodiad type. The mature embryo becomes 
spirally coiled. The radicle, hypocotyledonary 
region and cotyledons are very much elongated. 
The inner cotyledon is larger than the outer one 
(Fig. 11). The cells of the mature embryo con¬ 
tain abundant food materials. 


In a few cases, however, polyembryony is 
observed (Fig. 10). Judging by the position it 
seems that the second embryo might have originated 
from the synergid. 



Figs. 1-11. Siuieda maritima. Fig. 1. L.s. of 
anther lobe showing epidermis, wall layer, tapetum 
and sporogenous tissue. Fig. 2. Fibrous endo- 
thecium and globular bodies. Fig. 3. Microspore 
tetrad. Fig. 4. 3-celled pollen grain. Fig. 5. L.s. 
ovule. Fig. 6. L.s. nucellus showing dyad. 
Fig. 7. L.s.^ upper part of ovule showing integu¬ 

ments, parietal tissue and functional dyad. 
Fig. 8. Eight nucleate embryo sac. Fig. 9. 2-celled' 
embryo. Fig. 10. Twin embryos. Fig. 11. Coiled 
embryo, (oc, outer cotyledon ; fc, inner cotylendon.) 

Tn a mature seed the cells of the inner layer 
of the inner integument and outer layer of the 
outer integument radially elongate, develop tannin 
contents and finally develop into the seed coat. 

The two investigated species of Suaeda — S. frutU 
cosa and 5. maritima (Mahabale and Solanky, 
1953 and present data)—show great uniformity in 
their embryological characters like the develop¬ 
ment of the anther, male gametophyte, ovule, 
female gametophyte, endosperm, embryo and seed 
coat. However, polyembryony present in a few 
cases of 5. maritima and it is absent in S. fruticosa. 
The genus Suaeda, although resembles the rest of 
the Chenopodiaceae in the majority of embryologi¬ 
cal characters, it differs from them in .certain 
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characters and a detailed discussion of which will 
be presented elsewhere. 

The junior author is thankful to the authorities 
of Andhra University for the award of Univer¬ 
sity research fellowship. 

Department of Botany, H. Maheswari Devi. 
Andhra University, M. S. Rama Rao. 

Waltair, September 30, 1975. 


1. Davis, G. L., Systematic Embryology of 

Angiosperms, John Wiley and Sons, Inc., 
New York, 1966. 

2. Mahabale, T. S. and Solanky, L N., J. Univ. 

Bombay, 1953, 21, 81. 
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TWO ASCOBOLUS SPECIES FROM INDIA 
During a study on Indian Discomycetes the author 
came across two species of the genus Ascoboliis 
Pers. ex Fr., viz., A. brdssicae Crouan and 

A. belmitziensis Kirschst., which were collected 
during 1967-68, and have not been reported 
before from this country. Concise descriptions of 
these species are provided in the present note. 
Specimens studied have been deposited in Banaras 
Hindu University, Plant Pathology Herbarium, 
abbreviated as BHUPP. 

Ascoboliis brassicae Crouan, A mils. Sci. nat. 

(Bot.) IV 7, 174, 1857. 

(Figs. 1-3) 

Apothecia scaltered to gregarious 1-2, mm in 
diam., sessile, closed at first, later becoming slightly 
obconical to scutellate ; hymenium olivaceous brown ; 
external surface lighiter than the hymeniHim; 
margin , reddish brown, crenate. In section : 
hymenium 180-220 /^m thick; subhymenium and 
medullary excipulum not distinguishable separately, 
togeither 100-180 /^m 'thick, consisting of textura 
intricata, hyphae up to 18 ^m wide, at places 
forming swollen cells ; ectal excipulum 40-100 />tm, 
thick, consisting of textura angularis or text, globu- 
losa, cells up to 25 /xm in diam ; asci faintly blue 
in Melzer’s reagent when young otherwise pseudo¬ 
amyloid, 8-spored, only 1-5 spores attaining 
maturity, clavate with somewhat conical apex, 
narrowing below into short bases, 125-175 X 16- 
25 /Ltm ; ascospores hyaline, globose to completely 
spherical, purple tO' light yellow brown, egnttu- 
late, marked with small, isolated, round or angular 
warts, uniseriate when young, later irregularly 
arranged, 13-16-5 Atm in diam. paraphyses hyaline, 
filiform, septate, 1-2 times branched at the lower 
portion, up to 3 ^m wide at their apices. 


Specimen studied : BHUPP 680, on soil, behind 
Banaras Hindu University Press, Leg. K. B. Khare, 
January 27, 1968. 

A. brassicae Cr. has been reported on dung of 
various animals and on rotten stems of Cabbage^. 
Soil is being reported here an additional substrate 
for this species. 

Ascoboliis belmitziensis Kirschst., Verb. bot. Ver. 
Brandenburg, 48, 47, 1907. 

(Figs. 4-6) 



Figs. 1-6. Figs. 1-3, Ascobolus brassicae. 
Fig. 1. Part of excipular tissue and hymenium. 
Fig. 2. A complete ascus. Fig. 3. Ascospores. 
Figs. 4-6. Ascobolus belmitziensis. Fig. 4. V.S. 
of an apo'thecium showing excipular tissue and. 
hymenium. Fig. 5. A complete ascus. Fig. 6. Asco¬ 
spores. Scale line : A for Figs. 2 and 5 ; B for 
Figs. 1 and 4 ; C for Figs. 3 and 6. 

Apothecia scattered, uip to 5 mm in diam. seccile, 
shallow cupulate to scutellate or flat; hymeniumi 
olive green, black dotted due tO' protruding tips 
of ripe asci ; externally olive brown, smooth. In 
section : hymenium 190-255 /xm thick; sub¬ 
hymenium 30-62 Acm thick, of short, isodiametric, 
angular cells, cells 2-5 A^m in diam. ; medullary 
and ectal excipulum not distinguishable separately, 
together 50-250 /^m thick, consisting of textura 
glubulosa, cells 10-30/^m in diam., larger towards 
outside and smaller in the middle of the eycipulum ; 
asci non-amyloid (walls blue in Melzer’s reagent 
when young), 8-sipored (in flew asci olnly 4-6 
spores attaining maturity), cylindric-clavate, narrowing 
below, 180-250 x 20-32 yum; ascospores hyaline, 
elliptic, narrowing slightly towards ends, violet to dark 
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brown with yellow tinge, ornamented with a network 
'Of crevices or striae which are dissolved in 2% KOH, 
Liniseriate when young, later biseriate or irregularly 
arranged, 22-32 x 12-20 /^m ; paraphyses simple 
to branched, septate, embedded in yellow mucus. 

Specimen studied : BHUPP 439, on soil. Pant- 
nagar—Nainital road side. Leg. D.C. Pant, October 
30, 1967, 

Asci and ascospores, in the present specimen, are 
slightly larger than that described by Brunimelen\ 
for this species. 

I am thankful to Prof. M. S. Pavgi for provid¬ 
ing laboratory facilities and to Shri V. P. Tewari, 
for the encouragement. The help of C.S.I.R., New 
Delhi, for appointing me in the Scientist’s Pool is 
gratefully acknowledged. 

Department of Mycology and K. B. Khare. 

Plant Pathology, 

Faculty of Agriculture, 

Banaras Hindu University, 

Varanasi 221 005, India, 

October 3, 1975. 


1. Brummelen, J. Van, Persoonia {Siippi), 1967, 

1 , 1 . 


EPIDERMAL STRUCTURE AND DISTRIBUTION 
OF STOMATA IN APONOGETON NATANS (L.) 

ENGL. AND KRAUSE 

Aponogeton natans is a freshwater, floating aquatic 
herb of the family Aponogetonaceae which: 
occurs rather commonly in the ponds of Northern 
India. The author observed a few plants grow¬ 
ing in the mud outside the pond wherefrom the 
water had receded. These plants were completely 
aerial with their tuberous rhizomes buried in the 
soil. The present work was undertaken to study 
the distribution of stomata on the two' surfaces of 
the aerial, floating, and submerged leaves and their 
correlation with the habitats to which they were 
exposed. 

The material was fixed in FAA and subsequently 
stored in 70% alcohol. The epidermal peels from> 
the upper and lower surfaces of aerial, floating and 
submerged leaves were taken out, stained with 
Delafield’s hematoxylin and mounted in glycerine 
jelly. , 

In their gross morphology the aerial and floating 
leaves tend to be simple with a long, slender 
petiole. The latter usually terminates by a shallow, 
cordate base of the leaf. The submerged leaves on 
the other hand are linear lanceolate. 

The aerial leaves possess polygonal epidermal 
cells with slightly curved walls—those of the lower 
epiderrnis being larger than the ones 
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composing the upper tepidermis. The upper 
epidermal cells of the floaiing leaves on the other 
hand are elongated and smaller as compared tO' 
their counterparts on the lower surface, which are 
also polygonal in outline. Both the upper and 
lower epidermal cells in aerial leaves are smaller 
than those of the floating and submerged ones 
(Table I), 

Table I 

Frequency of epidermal cells and stomata on the upper 
and lower surfaces of leaves of A. natans under 
various habitats 


No. of epider- Stomatal fre- 
Habitat Surface mal cells per quency per 
sq. mm. sq. mm. 


Aerial 

upper 

2107 

183 


lower 

1212 . 

21 

Floating 

upper 

1761 

179 


lower 

1156 

13 

Submerged 

upper 

1740 

21 


lower 

1045 

10 


The aerial and floating leaves are amphistomatic 
but the frequency of stomata on the lower 
surface is much lower as compared to the upper 
(Table I). The stomata are oriented parallel tO' 
the veins. However, it is interesting to note that 
the stomata on the upper epidermis of the floating 
leaves are more regular in orientation and larger 
than those on the upper surface of the aerial leaves. 

The cubmerged leaves possess stomata only on 
the upper surface. Even here the stomatal 
frequency is very low. Moreover, they are smaller 
in size as compared to those on the upper surface 
of aerial and floating leaves. The various types 
of stomatal complexes have been given in Table II 
following Dilcheri. 

Table II 

Types of stomatal complex 
Leaf types Upper surface Lower surface 


Aerial Brachyparacytic Atinocytic 

Floating do. do. 

Submerged do. Stomatal 

co.nplex absent 
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In the floating leaves the distribution of stomata 
is variable. Generally they are restricted entirely 
to the upper epidermis ; the lower having only a 
few of them. This is perhaps in agreement with 
the observations made by Gupta et al- on Nelumbo 
nucifera.'' According to these authors the emerging, 
terrestrial leaves of this plant have a few stomata 
on the lower surface as well (being; much fewer 
than those present on the upper surface). These 
slowly get disorgtnized and are finally lost as the 
area gets flooded and the plant comes to acquire 
the floating habit. Thus at maturity, the upper 
epidermis alone is provided with stomata. 

Shinobu^ also reported the occurrence of stomata 
on the lower epidermis of the floating leaves of twot 
species of Potamogeton, viz., P. fryeri and 
P. gramineus. He found a mean stomatal frequency 
of 3 and 4 per sq. mm. respectively on the lower 
epidermis of P. fryeri and P. gramineus as compared 
to the values of 136 and 147 per sq. mm for the 
upper surface. He also recorded a difference in the 
occurreiice 'of stomata on the lower epidermis of 
these plants' according to their habitat. 

In the present study, although the author did 
come across stomata on the lower epidermis of the 
floating leaves of A. natans, yet their frequency 
was much lower than -that on the upper surface as 
recorded for the species of Potamogeton. However, 
their number per unit area is much higher tO' the 
figures recorded by him=^ {see Table I). Moreover 
the submerged leaves alsO' possess stomata on the 
upper surface although they are absent from the 
lower epidermis. 

Thus as regards the distribution of stomata on 
the lower surface of the floating leaves of aquatic 
plants we have three situations. To the first cate¬ 
gory belong the leaves of Nelumbo nucifera where 
the mature leaves are completely devoid of stomatal 
apparatus (Gupta et al-) ; those of Potamogeton) 
species have only a few of them (Shinobu^) and 
finally the leaves of Aponogeton natans which have 
reasonably higher number of stomata distributed- 
even on the lower surface (present work). 

According to Shinobu^ the stomata in the lower 
epidermis of floating leaves are functionless and are 
relic ancestral features and so are the stomata 
occurring on the upper surface of the submerged 
leaves. This supports the idea of Porsch^ that the 
stomata are complex structures which once acquired, 
irrespective of their utility, appear to become here¬ 
ditarily associated with the plant organ. 

These findings also have agreement with 
Haberlandt’S'“* preposition that stomata in aquatic 
plants reflect an ancestral relationship with 
terrestrial plants. 


I am grateful to the authorities of the college 
for granting me permission to carry out this study 
and for providing necessary facilities. 

Department of Botany, S. C. Paliwal. 

Paliwal Degree College, 

Shikohabad (U.P.), 

December 20, 1975. 
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MICROSPOROGENESIS AND MALE GAMETO- 

PHYTE IN RAUWOLFIA SERPENTINA (L.) 

BENTH. EX KURZ 

Rauwolfia serpentina is an important medicinal 
plant belonging to Apocynaceae. No information 
existed on the embryology of the species till recently 
when Lamba (1974)^ reported its megasporogenesis 
and female gametophyte. Earlier, Meyer (1938)- 
investigated the development of pollen and embryo 
sac in Rauwolfia canescens. 

The material for the present work was collected 
round about Delhi. The flower buds were fixed in 
F.A.A. and usual embryological procedure was 
followed. 

In transection the young microsporangium has a 
circular outline and is composed of homogeneous 
parenchymatous cells. Gradually it becomes slightly 
oval and 2-lobed and finally 4-lobed (Figs. 1-2). 
The wall of the quadrisporangiate anther consists 
■of an epidermis, an endothecium, a middle layer 
and the tapetum (Figs. 3-5). The tapetal cells 
remain uninucleate throughout and some of them 
may undergo a periclinal division resulting in a 
2-layered condition (Figs.,5-10). Their dense cyto¬ 
plasm becomes vacuolate by the time tetrads are 
formed (Fig. 10). The glandular tapetum degene¬ 
rates only after the pollen reaches the 2-celled 
stage (Fig. 12). However, Frye and Blodget 
(1905)*^ and Anantaswamy Rau (1940)4 observed 
its collapse in some Apocynaceae soon after the 
separation of microspores. 

As microspore mother cells prepare for meiosiSi 
(Figs. 6-8), their protoplasts recede from the 
original wall and a special mucilaginous wall 
fills this space. Divisional stages ranging from 
early prophase I to late telophase 11 may be noticed 
in the microsporocytes contained in the same 
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microsporangium. During meiosis II the spindles 
may be oriented parallel or at right angles to each 
other (Figs. 7-8) forming isobilateral, tetrahedral 
(Figs. 9-10) and decussate tetrads. As the young 
microspores enlarge the special mucilaginous wall 
is consumed and the original wall of the mother 
cell breaks down (Fig. 9). In Rauwolfia canescens, 
Meyer (1938)2 noted both successive and simul¬ 
taneous divisions. However, in R, serpentina, the 
^uthor observed only simultaneous divisions. 

Due to the appearance of a vacuole the centrally 
situated nucleus of the richlii' cytoplasmic micro- 
spore is soon pushed to one side (Fig. 11). Sub¬ 
sequent to mitotic division in the microspore, the 
generetive nucleus surrounded by a cytoplasmic 
sheath moves nearer the vegetative nucleus (Fig. 12). 
The mature pollen grain contains abundant starch 
(Fig. 12). The enlargement of the pollen grain 
is accompanied by the thinning of the exine. The 
pollen is shed at the 2-celled stage (Figs. 4-12) 
which is also the case in Antsonia salicifolia 
(Schnarf, 1931)^. Meyer (1938)2 reported 3-celled 
condition in Rauwolfia canescens and some other 
Apocynaceae. 



Figs. '1-12. 


In a mature anther the outer tangential wall of 
the epidermis becomes somewhat papillate. The 
celW of the endothecium elongate radially and 
develop fibrous thickenings (Fig. 12). The middle 
layers get flattened even before the formation of 
tetrads. The dehiscence of the anther is brought 
about by. the breaking dowm of the thin walled cells 
at the junction of the pollen sacs (Fig. 4). 

The author is highly grateful to Professor B. M. 
Johri for his valuable guidance, constant help and 
encouragement. 


Department of Botany. L. C. Lamb a. 

(Post-graduate and 
Research), 

Kurukshetra University, 

Kurukshetra, 

August 31, \^1 SI September 18, 1975. 
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CYTOLOGY OF PONGAM OIL TREE ^ 

[DERRTS INDICA (LAMK.) BENNLT] ^ 

Denis indica (Lamk.) Bennet2 fSyns. Pongamia 
pinnata (Linn.) Pierre., Pongamia glabra Vent.} is j 

an economically important tree growing widely j 

upto an altitude of 1200 meters (S. L.) in tropical 
Asia. Pongam oil from the seeds has many medici¬ 
nal and industrial uses. The reports of only the 
chromosome number for the species are 2n = 20^ 
and n — \ l and 2n =z 22^’4-. This communication, 
deals with the karyotype and meiotic studies of the 1 

plant. 

The seeds and flower buds were collected from, 
different localities in Gujarat State. Following: 

Tjio and Levan’s (1950) <5 oxyquinoline aceto-orcein 
squash technique, the mitotic preparations were 
made. The flower buds were fixed in Carney’s 
fluid (6:3:1) before preparing the smears. The 
pollen fertility was determined by using Muntzing’s 
mixture^. 

■i 

The present investigation confirms the earlier 
reports of n—ll, 2n — 21^'-^. The chromosomes 
within the complement can be classified into^ 2 
categories, viz., the longer and the shorter types 
based on the length and ratio of the longest to the 
shortest pair of chromosomes. There are 5 pairs 
of long chromosomes (3-06 tO' 3-90 m), of which 
3 pairs are with nearly median and 2 pairs are with 
nearly sub-median centromeres. One of the 2 pairs! 
with nearly median centromere is having a secondary 
constriction on the short arm. The short type of 
chromosomes is represented by 6 pairs (1*70 to 
2*55 fi) having nearly sub-median centromeres with¬ 
out any secondary constriction (Figs. 1 and la), 

Meiotic studies show the presence of 11 bivalents 
(Fig. 2). Frequent occurrence of abnormalities 
were encountered during the first and second 
meiotic divisions. The common abnormalities 
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recorded were occurrences of laggards, bridges, 
unequal distribution and cytomixes (Figs. 3 to 8). 



Figs. 1-9. Fig. 1 and 1 a. Karyotype and idio- 
gram. Fig. 2. Normal diakinesis. Fig. 3. PMC 
showing association of 10 bivalents and 1 separate. 
Fig. 4. PMC showing association of 4 bivalents in 
the middle and 7 bivalents around. Figs. 5. and. 
6. Laggard and bridge at anaphase 1. Fig. 7. Unequal 
distribution. Figs. 8. and 9. Laggards and bridge 
at anaphase II respectively. 

From the total number 385 pollen mother cells 
scored for observations nearly 41*57% showed 
abnormal divisions. This behaviour was confirmed 
by determining the pollen fertility, which turned 
out to be 56*40%. The presence of abnormalities 
and the reduced pollen fertility in an established 
species like Denis indica are important for under¬ 
standing the mode of speciation in highly evolved 
plant species. 

Department of Botany, R. P. Bha.tt. 

Faculty of Science, M. Sanjappa. 

The M.S. University of Baroda, 

Baroda. (India), October 3, 1975. 
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A LEAF DISEASE OF POPLAR FROM KASHMIR 

During the course of my investigations on the 
morphological variations of the conidia of Spilocea 
pomi Fr ex Fr. on different varieties of apples in 
the Kashmir valley, I came across a leaf spot 
disease on Populus alba in the Doabga orchard at 


Sopore. This fungus has been identified as Clado- 
sporiiim martianoffinum Thiim., and has not been 
reported from India before. Some of the orchar- 
dists have mistaken this for the scab-causing 
organism. 

Cladosporium martianoffianum Pihfl. Sibir n. 
474 et 653, Saccardo, Syll. Fung. 4 : 357-358, 1886. 
Spots irregular, measuring 1-3 mm in diameter, 
hypophyllous, velutinous, deep olivaceous, often 
perforating the leaf ; stroma absent. Conidiophores 
macronematous, rarely branched, subfasciculate, 
deep brown, iupto 45 long and 4-6 p wide, conidio- 
genous cells polyblastic, indeterminate, terminal, pale 
brown to subhyaline ; conidia single, sometimes in 
short chains, broadly fusold or obtuse, one septate, 
rarely single, pallid brown, 8-15 (-16) X 4 x 5 
(-6) p. Collected on living leaves of Populus alba, 
on 9th of July 1975, from Doabga apple orchard, 
Sopore, Baramula Dt., Kashmir (Herb. No. 195518 
of the Commonwealth Mycological Institute, U.K.). 
This fungus was originally described on Populus 
saveolens and P. laurifolia from Siberia. 

It may be of interest to mention here that Fusi- 
ckidium radiosum (Lib.) Lind^, was described on 
Populus tremuloides from Manitoba. This fungus 
was later on described as FoUaccia radiosa (Lib.) 
Bald, and Cliff, the perfect state being Venturia 
macularis (Fr.) E. Muller et Arx. 



Fig. 1. A-D. Cladosporium martianoffianum 
Thiim. A. The imder surf ace of Populus alba 
leaf showing the fungal spots. B and C conidio¬ 
phores and Conidia. D. Conidia. 

The author is thankful to Mr. K. S. Anantha- 
raman, General Manager, F and P Division, Rallis 
India Ltd., for permission to publish this note and 
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tO' Dr. M. B. Ellis of the- Commonwealth Mycolo- 
gical Institute, Kew, Surrey, U.K., for confirming 
the identity of the fungus. 

Research and Development V. Agnihothrudu. 
Laboratories, 

Fertilisers and Pesticides Division, 

Rallis India, Limited, Binfield, 

87 Richmond Road, 

Bangalore 560 025. October 3, 1975. 


1. Sutton, B. C., Mycological Papers, C.M.I. 132, 
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JONESPELTIS SPLENDID VS (VERHOEFF) IN 
ASSOCIATION WITH AUSTROTHRIPS 
COCHINCH1NENSIS KARNY IN THE GALLS OF 
CALYCOPTERIS FLORIBUNDA LAMK. 

An interesting association of the Diplopod, 
Jonespeltis splendidus (Verhoeff) with the gall- 
forming thrips, Austrothrips cochinchinensis Karny 
was observed during September 1975 in the Calicut 
University Campus. A survey of the literature 
revealed that no such association of J. splendidus 
with the gall-forming insects has so far been 
reported. Rao'^ and Ayy&r'^ described the gall¬ 
forming thrips, A. cochinchinensis on C. floribunda 
as causing the formation of large, irregular, 
globose to elongate, convoluted, unilocular, hollow, 
greenish galls (Fig. 1). 


sp., have been reported earieri’3’4,6, Rao'^ also 
reported the caterpillar of an unidentified Pyralid 
moth as feeding on the gall tissue. 

J. splendidus occurs normally in black moist soil, 
rich in decaying organic matter or in burrows in 
cowdung manure with adequate moisture. It feeds 
on the substratum in which it lives. While 
dissecting the mature galls for histopathological 
studies, the author found as many as eleven young 
ones of J. splendidus of varying sizes ranging from 
0-7-2*1 cm in length and 1* 0-2*0 mm in diameter 
in the tortuous labyrinthine interspaces of the 
interior of a mature gall (Figs. 2 and 3). No 
external opening indicating the point of entry of 
the larvae could be observed. Further, it is interest¬ 
ing to note that the larvae were found in a mature 
gall, formed on a branch 3 feet above the ground 
level. 

The usual habitat of this millipede being the 
black moist soil rich in debris, it is concluded that 
the adult might have laid its eggs in the young budi 
of C. floribunda prior to the initiation of cecido- 
genesis so that the eggs got enclosed in the larval 
cavity during the development of this gall, and that 
these eggs might have hatched and developed intO' 
juveniles (Fig. 2). This view seems to be justified 
by the fact that the juveniles observed here are 
almost of the same growth period, possibly hatched 
from the eggs of a single adult that laid its eggs 
in the bud prior to gall initiation. No morphological 



Figs. 1-3. Fig. 1. A branch of C. floribunda with mature gall showing the irregular, con¬ 
voluted nature of the gall. Fig. 2. A gall cut open in the median longitudinal plane showing 
juveniles of J. splendidus in the labyrinthine interspaces of the larval cavity. (Jsp, juveniles of 
J. splendidus; LC, larval cavity.) Fig. 3. Juveniles, of J. splendidus separated from the gall. 


In the complex galleries of this gall, along with abnormalities could be observed in the gall 
A. cochinchinensis, numerous other insects like inhabited by the Diplopod. 

Androthrips ramakrishnae Karny, predatory mites, A detailed examination of the gut contents of 
and chalcidoid parasites Megastigmus sp., Eurytoma the larvae from the gall revealed, green plant 
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material under the microscope, indicating a change 
in their usual food preference. Millipedes are 
known to feed not only upon decaying organic 
matter, but also, under special circumstances, upon 
living plant tissue^. The juveniles of J. splendidus, 
as they are enclosed in the gall cavity which is 
isolated from the external environment, have no 
other way but to feed on the nutritive tissue lining 
the larval chamber. This supports the view of 
Baker2 that the millipedesi, under special circum¬ 
stances, feed upon living plant tissue. 

The author is thankful to Dr. B. K. Nayar, 
Professor and Head of the Department, to Dr. V. J. 
Philip, for his valuable guidance and encourage¬ 
ment and to Mr. C. Radhakrishnan, Department of 
Zoology, for helping me in examining the gut 
contents. 


Department of Botany, P. N. Unni. 

University of Calicut, 

Kerala 673 635, December 5, 1975. 
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SHORT SCIENTIFIC NOTES 


Crystalline Components of Clerodendron serratum 

Clerodendron serratum (L.) M. (Fam.: Verbenaceae) 
is a shrub with blue flowers, widely distributed in India* 
The root is used in medicine for fevers, rheumatism 
and dyspepsia and the leaves as external applications 
in cephalalgia and ophthalmia^. The isolation of 
D-mannitol from the root bark^’^ and sapogenins 
from the bark^ of this plant has been earlier reported. 
Subsequently, RangaswamP raised a doubt about the 
botanical authenticity of this material, and hence the 
present investigation was taken up. 

The roots obtained from Thanjavur (Tamil Nadu), 
yielded stigmasterol and a pigment, probably a quinone; 
the latter could not be characterised fully due to paucity 
of the material. Other constituents were non-crys¬ 
talline. 

The dry leaves of C. serratum (collected from Coim¬ 
batore) did not yield either stigmasterol or 24 S-ethyi 
cholesta-S, 22, 25-trien-3-/8-ol®. Instead, it was found 
to contain a-spinasterol, m.p. 164-5° (acetate, m.p. 
176-8°) identified by comparison with an authentic 
sample (m.m.p. and AgNOs impregnated co-TLC). 
The alcohol extract was found to contain (+)-catechin, 
luteolin and luteolin-7-0-jS-D~glucuronide, all identi¬ 
fied by direct comparison with authentic samples. We 
could not detect any mannitol in either of the materials 
studied. 

We thank Mr. T. S. Srinivasan, Pharm Products, 
Thanjavur and Dr. J. Joseph, Botanical Survey of 
India, Coimbatore, for the genuine plant materials. 
Pi:. S. K. Nigam, National Botanic Gardens, Lucknow, 


for authentic a-spinasterol and the Principal, JIPMER, 
for encouragement. 

Dept, of Chemistry, A. G. Ramachandran Nair. 
J I.P.M.E.R., T. N. C. Vedantham. 

Pondicherry 605 006, S. Sankara Subramanian. 
December 12, 1975. 
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Transfer of Restorer Genes Over a New Genetic 
Background in Sunflower (Helianthus amuus L.) 

Genetic male sterility in sunflower was first recorded 
in 1935 and in the subsequent years several reports 
have appeared. Recently, cytoplasmic male sterility 
was reported^ in the back cross progenies of Helianthus 
petiolaris x H. annuus. The cytoplasmic male sterile 
line, 2 cm 183, its maintainer and the restorer line, 
BCZ 111 were obtained in 1973. The restorer line 
was very weak, stunted (about 30cm) and possessed 
flower heads of about 6 cm diameter. Thus, it was 
not useful for the commercial hybrid seed production. 
Also, the hybrids derived from the cross, 2 cm 183 
X BCZ 111 wer^ in no way s uperior to the female 
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parent. This cross was, however, helpful for the under¬ 
standing of the genetic basis of fertility restoration. 
The segregation of Fo generation, more closely approxi¬ 
mated a 9: 7 ratio, with two independent complemen¬ 
tary dominant genes controlling restoration. Details 
are reported elsewhere. 

The collections of sunflower cultures of Russian 
Canadian, Bulgarian and Romanian origin, available 
in this department, were tested for the restoration 
capacity, but none of them was found to possess the 
restorer genes. It has, therefore, become inevitable 
to transfer the restorer genes of BCZ 111 over a new 
genetic background. Since emasculation in sunflower 
is almost impossible, ihe male sterile hybrid of 2 cm 
183 X E.C. 68415 was utilised as the female parent 
for the transfer of restorer genes from BCZ Hi. The 
resultant hybrid of the triple crosss, (2 cm 183 E.C. 
68415) X BCZ 111, was male fertile. The second 
generation consisted of both male sterile and fertile 
plants. From the male fertile section, vigorous plants 
closely resembling EC. 68415 were selected and their 
fertility restoration capacity was tested in crosses with 
2 cm 183. Majority of the tested plants have turned 
out to be either partial or complete restorers and some 
of them yielded vigorous hybrids. Thus, the transfer 
of restorer genes on to a new genetic background in 
sunflower has been achieved. Combining ability 
studies of crosses involving these derived restorers 
with 2 cm 183 male sterile line are in progress. 
Dept.* of Agricultural Botany, 

A.P. Agricultural University, 

Agricultural College, 

Bapatla (P.O.), 

Guntur District, Andhra Pradesh, 

December 8, 1975. 

* Present Address: Professor and University 
Head, Department of Botany, College of Agriculture, 
Rajendranagar, Hyderabad 500 030, 

1. Putt, E. D. and Heiser, B., Jr., Crop ScL, 1966, 

6, 165. 

2. Leclercq, P., Ann. Amelior. Plantes, 1969, 19, 99 

Abst., 1970, 51, 10930). 


Effect of Altozar, A Juvenile-Hormone Analogue, on 
Coccinella septempunctata Linnaeus 
Altozar (ZR-512) is an effective growth regulator 
of the aphids. Recently, the authors found it very 
promising against the mustard aphid Lipaphis erysimi 
(Kaltenbach). Its safety to the final-instar grubs of 
Coccinella septempunctata Linnaeus, an important 
predator of this apid, was investigated. Thirty final- 
instar grubs were sprayed with 0* 5 ml of 0- 5% Altozar 
in acetone. These were fed on untreated mustard 
aphids. Another group of 15 untreated final-instar 
grubs was fed daily on aphids sprayed with Altozar 
at the said dose: Fifteen final-instar grubs which were 


sprayed with 0-5 ml acetone and offered untreated 
aphids served as control. In all the treatments the 
grubs pupated but amergence was only 13% in the 
first treatment and nil in the second treatment as against 
67% in the control. No deformity was apparent in 
the grubs, pupae and adults, but Altozar definitely 
affected the development and caused mortality at the 
pupal stage. Bagley and Bauernfeind (1972) reported 
that Chrysopa, Hemipterous predators, Coccinellids, 
Apanteles and Trtchogramnia showed morphogenetic 
responses to the juvenile-hormone analogues, Roeller’s 
and Bower’s compounds. 

We are thankful to M/s. Zoecon Corporation, Palo 
Alto, California, U.S.A., for supplying Altozar (ZR- 
512). 

Department of Entomology, Darshan Singh. 

Punjab Agricultural University, O. S. Bindra. 
Ludhiana, Punjab (India). 

December 1, 1975. 

1. Bagley, R. W. and Bauernfeind, J. C., “Field experi¬ 
ences with juvenile hormone mimics”. In Insect 
Juvenile Hormones: Chemistry and Action, Ed. Mean, 
J. J. and Beroza, M. Academic Press, New York 
and London, 1972, pp. 113-154. 


A New Name for Brachygrammatella indica Khan 
(Hymenoptera: Trichogrammatidae) 
Brachygrammalella aligarhensis Nom. n. 
Brachygrammatella indica Khan, 1975, Curr. Sci., 
44: 430. (Preoccupied by Brachygrammatella indica 
Viggiani and Hayat, 1974, Boll. Lab. Ent. Agr. Portici 
31: 150). 

Viggiani and Hayat (1974) described the species 
Brachygrammatella indica which was reared from the 
eggs of Oxyrachis sp. at Manmad, Maharashtra. 
Later, Khan (1975) described another species under 
the same name Brachygrammatella indica which was 
reared from Oxyrachis tarandus Fabr. at Aligarh, 
Uttar Pradesh. Thus, Brachygrammatella indica Khan 
becomes a junior primary homonym of Brachygram- 
matella indica Viggiani and Hayat. Therefore, a new 
name Brachygrammatella aligarhensis is proposed for 
Brachygrammatella indica Khan, 1975 (nec. Viggiani 
and Hayat, 1974). 

The author is indebted to Dr. S. Adam Shafee for 
supervising the work. He is also thankful to Dr.. 
Mohammad Hayat for his useful suggestion. 

Section of Entomology, M. Younus Khan. 

Department of Zoology, 

Aligarh Muslim University, 

Aligarh, India, December 13, 1975. 

Khan, M. Y., Curr. Sci., 1975, 44, 430. 

Viggiani, G. and Hayat, M., Boll. Lab. Ent. Agr. Portici, 
1974, 31, 145. 


P. S. Reddy. 

M. V. Reddi*. 

B. Thammi Raju. 
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My coflora Associated with Melon {Cucumis melo L.) 

Seeds 

In the present work external and internal mycoflora 
of seeds of Cucumis mejo L. has been studied. 

For the external mycoflora, the unsterilized seeds 
were plated on blotter paper and potato-dextrose-agar 
medium separately (ISTA, 1966) In order to detect 
the internal seed borne fungi, surface sterilized seeds 
were dissected and the testa, the cotyledons and the 
axis were plated separately on blotter paper and potato- 
dextrose-agar medium and incubated at 25''C 

The 17 fungal isolates obtained and identified are: 

Aspergillus flavus Link ex Fries, A. niger Van Tieghem, 
A. ter reus Thom., A. sulphureus (Fres.) webmer, Clacio- 
sporium herbaram (Pers.) Link, and Femcillium sp. were 
found in ecto and endophytic association. 

Aspergillus flavns. A, niger, A. ter reus, A. tamarii 
Kita, A. versicolor (Vuill.) Tiraboschi, A. sulphureus^ 
Alternaria tenuis Nees., Chaetomium globosum Kunze 
& Schm., Cladosporium herbarum (Pers.) Link., Penicil- 
Hum sp., Curvularia sp., Helminthosporiurn sp., Fusarium 
sp., Monocillium sp., Molnilia sp., Cunninghamella sp., 
and Mycelia s ter Ha were found in endophytic associa¬ 
tion with seeds. 

Aspergillus flavus, A. ter reus, Cladosporium herbarum 
and PeniciUium sp. were found associated with seed 
coat, cotyledons and axis of seeds. 

Pathology Research Laboratory, M. N. Gupta. 
Department of Botany, V. K. Agrawal. 

Agra College, Agra* 282 002, 

December 20, 1975. 

1. Anonymous, “ International rules and seed 
testing”, Proc. Int. Seed. Text. Assoc., 1966,31, 1 ^ 


Concerning Fungi and Actincmycetes of Rock Encrus¬ 
tations 

Although abundant literature is available regarding 
isolation of fungi and actinomycetes from different 
habitats, there appears to be little data on the flora 
of these microorganisms from the dry barren moun¬ 
tainous rock encrustations. It is the purpose of this 
study to obtain such information. 

During October 1973, samples of the barren rock 
encrustations from the Himalayan mountain at an 
altitude of 2833 m near Shillaroo (Himachal Pradesh) 
were collected with sterile precautions in presterilized 
polythene bags and brought to the laboratory for 
isolations. The soii-dilution-plate technique was em¬ 
ployed. Fungi were isolated using Martin’s medium 
(Martin, 1950), and acticnmycetes with starch- 
casein medium (Kuster and Williams, 1964). 
Incubations were made for 7 days at 24 dz 1°C for 
fungi and 2‘9 ± 1°C for actinomycetes. The discrete 
colonies from the plates were transferred On fresh 
media and pure cultures were obtained. 


The species of fungi included Aspergillus niveus 
Blochwitz, A. terreus Thom, A. iistus (Bainier) Thom 
and Church, A. versicolor (Vuiilemin) Tirab., Botryo- 
trichum piluliferum Sacc. and March., Chaetomium 
globosum Kunze, Claadosporium sp., Karnia sp., Papu- 
lospora sp., PeniciUium citrinum Thom, P. varlabile 
Sopp, Scobllcobacidhim constrictum Abbott and Sepe- 
donium sp. 

The species of actinomycetes found were, viz., Strepto- 
myces sp., S. griseoflavus (Krainsky) Waksman and 
Henrici, S. griseus Waksman and Henrici, S. olivaceous 
(Waksman) Waksman and Henrici and S. ramulosus 
Ettlinger, L., Gaumann, E., Huter, R., Neipp, L., 
Prelog, V. and Zahner, H. 

The presence of these micro-organisms under such 
unfavourable growth conditions is noteworthy. 

^ The author is thankful to the Director, Common¬ 
wealth Mycoiogical Institute, Kew, for identification 
of the cultures. The research facility received at 
Central Potato Research Institute, Simla, is sincerely 
acknowledged. 

Central Potato Research Institute, R. P. Rai.* 
Simla-l (H.P.), July 9, 1916. 


* Present address: Dr. R. P. Rai, National Environ¬ 
mental Engineering Research Institute, Nagpur-20. 

1. Kuster, E. and Williams, S. T., Nature, Lond., 
1964, 202, 928. 

2. Martin, J. P., Soil. Sci., 1950, 69, 215. 


Foot and Bulb Rot of Omithogalum virens 

During the September-November period of 1973 
and 1974, a severe foot and bulb rot of Omithogalum 
Virens L., an ornamental plant, was observed on the 
Campus of S.V. University, Tirupati (A.P.). The 
disease incidence was high at the seedling stage. With 
age, the plants appeared to be less susceptible. 

To begin with, the water-soaked spots, (2-3 mm 
dia) were observed at the foot of the infected plants. 
Subsequently, the spots enlarged coalesced and turned 
necrotic, encircling the foot region as a result of which 
the aerial part of the plant collapsed. This was followed 
by the complete rotting of the bulb within 10-12 days. 
At this stage clusters of dark brown sclerotia (1-2 mm 
in dia) were seen on the surface of the rotting bulb. 

The causal organism was isolated from the diseased 
tissue and its pathogenicity established. Reisolations 
from the inoculated plants yielded the fungus similar 
to the parent culture. The fungus was identified as 
Sclerotiiim rolfsii Sacc. 

Host range studies were conducted employing one 
month old seedlings of Allium cepa L., A. sativum L., 
Gloriosa superba L., Chlorophytum sp., Sanseviera 
roxbiirghiana Thunb. Scilla indica L. and Asparagus 
racemosus L., all of which belong to the same family 
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Lilliaceae. The disease symptoms were observed only 
in Chlorophytum sp., Sansveria roxburghiana and 
Scilla indica and within 3-5 days after inoculation. 
The foot and bulb rot of Ornlthogalum virens incited 
by Sclerotii/m rolfsii is a new record for India. 

The authors are indebted to |Dr. Y. R. Sarma for 
help. 

Department of Botany, N.S.R. Krishna Rao. 

Jawahar Bharati, 

Kavali, A.P. and 

Department of Botany, P. Subrahmanyam. 

S.V.U, College, 

Tirupati, A.P., July 25, 1975. 


Occurrence of Ephelis oryzae Syd. on Pearl Millet 
During the Kharif season of 1975, a crop of pearl 
millet, Pennisetum typhoides (Burm.) Stapf. and Hubb. 
variety HB-3, was grown besides a fox tail millet, 
Setaria italica Beauv., the crop was affected with 
Ephelis oryzae Syd. A single earhead of pearl millet 
bordering fox tail n illet crop showed symptoms similar 
to that of Ephelis infection. The florets in the lower 
half of the affected head were grayish and found glued 
and pressed towards the rachis. Microscopic 
examination of the fungus revealed the spores to be 
acicular hyaline and measured 15-3-24* 3 x l-4-l*8|U 
with an average length of 19 *26^16 which were very close 
as to the spore size of E. oryzae on Setaria italica as 
reported by Venkatakrishnaiah (1952). Govindu and 
Thirumalachar (1961) have recorded Ephelis on Penni¬ 
setum hohenackeri Hocst and P. alopecuras Steud. 
has been reported as a host of E. oryzae by Misra and 
Pall (1975). There is no report of Ephelis sp. on PennP 
setum typhoides. Based on the spore dimensions, 

P. typhoides is considered as a new host of E. oryzae 
from India. 

The specimen is deposited in the mycological her¬ 
barium of the Department of Plant Pathology, Uni¬ 
versity of Agricultural Sciences, Bangalore (Mysp # 
1958). 

The authors wish to thank the authorities of the 
University of Agricultural Sciences, Bangalore, and the 
Indian Council of Agricultural. Research, for facilities 
and financial assistance repectively. 

Department of Plant H. R. Reddy 

Patholgoy, K. A. Lucy Channamma. 

U.A.S., Hebbal, Bangalore, 

December 18, 1975. 
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Leaf Spot Disease of Rauwolfia serpentina Caused by 

Corynespora cassiicola (Berk. & Curt.) Wei from 

Manipur 

A severe leaf spot disease was observed during 
August 1975 on the older leaves of a potted plant of 
Rauwolfia serpentina (Linn.) Benth. ex. Kurz. (Apo- 
cynaceae) in the Botany Garden, D.M. College, Imphab 
Central Manipur District, Manipur State. The disease 
manifests itself in the form of deep dark brown spots 
with distinct concentric rings, 1-16 mm. in diameter. 
Infection starts from the margin rarely at the midrib, 
more at the apical portion, lower surface faint dark 
tan with concentric Zones surrounded by brownish 
yellow margin. Number of spots per leaf varies (11-18). 
occasionally spots enlarged and coalescenced forming 
bigger patches. 

The pathogen was isolated in pure form from the 
infected spots on Czapek’s agar and identified^-' ^ as 
Corynespora cassiicola (Berk, and Curt.) Wei. Patho, 
genicity of the fungus was successfully proved by spray¬ 
ing the spore suspension on the healthy injured leaves 
of the host. Uninjured leaves inoculated with the 
fungus did not produce spots. 

Available literature^-’ shows that the fungus was 
not obtained earlier from R. serpentina and hence this 
is the first record of the fungus for Manipur. Two 
of the infected leaves have been deposited at C.M.I., 
Kew, Surrey, England, as IMI. No. 196571. 

The senior author expresses his sincere thanks to 
Rev. Br. R. B. Vieyra, Principal and Dr. K. S. Singh, 
Head, Botany Department, St. Edmund’s College, 
Shillong, for laboratory facilities and encouragement 
respectively. We are also thankful to Dr. M. B. Ellis, 

C. M.I., Ferrylane, Kew, England, for confirming 
identity of the fungus. 

Department of Botany, Nameirakpam I. Singh 

St. Edmund’s College, Shillong 793 003, 

Department of Botany, Y. P. Panchabhaiya 

D. M. College, Imphal 795 001 

and 

V.C., Gauhati University, H. K. Baruah. 

Gauhati 781 014, December 10, 1975. 


1. Ainsworth, G. C. and Bisby, G. R., Dictionary 

of The Fungi, C.M.I., Kew, Surrey, 1971, p. 136. 

2. Barnett, H, L. and Hunter, B. B., Illustrated Genera 

of Imperfect Fungi, Burgess Pub. Co., Minnesota, 
U.S.A., 1972, p. 116. 

3. Subramanian, C. V., Hyphomycetes, I.C.A.R., 

New Delhi, 1971, p. 735. 

4. Wei, C. T., Mycological Papers, C.M.I., Kew, 

1950, 34, 5. 

5. Dubey, G. S., Curr. Set, 1975, 44 (22), 825. 

6. Mukerji, K. G. and Juneja, R. C., Fungi of India, 

Bmkay Pub., Delhi, 1975. 

7. Subrahmanyam, P. and Sarma, Y. R., Curr, Sci., 

1974, 43(13), 429. 



Vol. 45, No. 10 1 
May 20, 1976 J 


39S 


REVIEWS AND NOTICES OF BOOKS 


Interfacial Phenomena in Metals and Alloys. 

By Lawrence E. Murr. (Addison-Wesley 

Publishing. Co,, Massachusetts, U.S.A.), 1975. 

Pp. xiv -f-376. Price $24.50. 

It is well known that interfaces in solids deter¬ 
mine many of the properties and behaviour of 
materials. Interfaces are generally regarded as 
two-dimensional imperfections, but are more 
difficult to study, than the role of dislocations and 
point defects. External and internal interfaces are 
intimately involved in oxidation and corrosion, 
friction and wear, plastic flow euid fracture, inter¬ 
granular embrittlement, phase transformations, 
nucleation and growth processes, catalysis and 
heterogeneous redactions, recry stallization and 
growth, adhesion and sintering, etc., their importance 
in fine-particle processing, polymer technology, 
biocompatibility and virtually all types of materials 
processing is now being appreciated by all. And 
many new tools are available for their studies, such 
as FIM, Auger spectroscopy, LEED, electron micro¬ 
scopy, thin film techniques, and photoelectric and 
semiconductor effects. It is then a great boon to 
materials scientists that a book is now available on 
this important topic. I must say, the book is 
written in an excellent style of an advanced text¬ 
book, which makes it highly useful tO' both begin¬ 
ners as well as experts. The bias is of course on 
metals and alloys, and in this respect, the reviewer 
is slightly disappointed. 

In the first chapter, the Thermodynamics of 
Solid Interfaces are introduced with- a large number 
of supporting references. The second chapter deals 
with Interfacial Equilibria and the third chapter is 
on Interfacial Free Energy (78 pages, with 191 
references,^ 39 figures, 10 tables); the author has 
been very successful in presenting the latter 
chapter ; but the experimental details seem to be 
inadequate. The Structure of Interfaces is 
presented in Chapter 4, with 222 references, 
66 figures, and 7 tables. The last but the most 
important chapter on Properties of Interfaces is 
very lucidly written and substantiated with 264 
references, and 58 figures. Each chapter ends with 
a set of problems. 

It can certainly be said that the book is written 
in the style of a textbook, and to a certain extent, 
it meets the requirements of a reference volume. 
A perusal of the book will give an immense 


insight into a variety of metallugical phenomena, 
and it is highly recommended for all libraries. 

K. I. Vasu. 

(Jltra-violet and Visible Spectroscopy, Chemical 

Applications (Third Edition). By C. N. R. Rao. 

(Butterworths, London), 1975. Pp. xiii + 242. 

Price £ 9.00. 

This is a revised edition of the book first 

published in 1967. ‘ New information has been 
included in a number of chapters, e.g., on Photo¬ 
electron spectra (Chapter 9), on Circular 
dichroism and liquid crystals (Chapter 12). In 
its thirteen chapters, the book deals with a large 
number of topics and phenomena, concerning ultra¬ 
violet and visible spectroscopy. Because of the 

short compass, it has not been possible for the 
author to deal with some more important topies in 
sufficient detail and depth. 

A few minor errors given below have been 
noticed : On page 34, last but one line. Table 3-8, 
may be changed to Table 3.9. On page 102, 

the description of tautomerism is rather too 

restrictive. On page 126, line 16 the sentence 
would read better without ‘recently’. On page 105, 
the finding ‘that in a keto-enol tautomeric equili¬ 
brium, enol content is decreased in polar and 
hydrogen bonding solvents’ should be credited to 
K. H. Meyer, Ber 45, 2843 (1912). 

The popularity of this book can be gauged by 
the fact that it has been translated into Russian, 
Spanish and Japanese languages. 

The book serves as a good general introduction 
and guide to persons interested in the applications 
of ultra-violet and visible spectroscopy. 

M. V. Bhatt. 


The Spectroscopy of Flames (Second Edition). 
By A. G. Gaydon. (Chapman and Hall Ltd., 11 
New Fetter Lane, London, EC4P 4EE), 1975. 

Pp. xii + 412. Price : £ 8.00. 

Spectroscopy is one of the most important tools 
to investigate combustion processes in flames. 
The evolution of an entirely new branch of flame 
spectroscopy is due to the new developments in the 
field of spectro-chemical analysis. Recently deve- 
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loped atomic absorption and atomic fluorescence 
spectroscopy are epoch-making advances in spectro- 
chemical analysis. At this juncture second edition 
of A. G. Gaydon’s The Spectroscopy of Flames 
will acquire a warm welcome amongst 
research worker, is this field. The book is a 
thorough revision of the first edition published in 
1957. Professor Gay don has been working in the 
field of flame spectroscopy for about two scores of 
years and is one of the authorities to write on the 
subject. 

The book deals with the use of spectroscopic 
observations to interpret combustion processes 
in flames asd flame structures. A brief study made 
on explosion flames and engines is given in a 
separate chapter. It serves a .useful purpose tO’ 
those working in industry, especially when the 
author takes subjects like diesel engines, exhaust 
flames, furnance flames and solid propellants. 
Studies of hydrogen flame and carbon monoxide flame 
are remarkable. Comments on the use of flames 
for spectro-chemical analysis including atomic 
absorption and atomic fluorescence make the book 
upto date. Inclusion of a detailed study of flash 
photolysis and chemiluminescence might have 
enhanced the scope of the book. 

The structure of the book is such that it is useful 
to research workers as well as to beginners and 
specialists. A brief theory of molecular spectra 
is- also presented without any mathematical treat¬ 
ment which makes the book self-contained, when the 
understanding of the subject is concerned. 

An extensive bibliography and an appendix 
giving tables of wavelengths' of all main band 
spectra frequently found>.j[n flames, and plates of 
spectrograms make, the "book valuable for reference 
purposes. 

M. M. Patel. 


Physics of Quantum Electronics (Vol. 2.): Laser Appli¬ 
cations to Optics and Spectroscopy ^Edited by S. F. 
Jacobs, M. Sargent III, J. F. Scott and M. O. 
Scully. (Published by Addison-Wesley Publishing 
Company, Inc., Advanced Book Program, Reading. 
Massachusetts), 1975. Pp. xii + 510. Price $23.50. 
This is the second volume of the serial publication 
Physics of Quantum Electronics. It is based on 
lectures delivered by specialists at the Physics of 
Quantum Electronics summer school at the Crystal 
Mountain (Washington) session in 1973. The topics 
covered are tunable diode lasers and their applications, 
Dye lasers, Spin-Flip light scattering and spin flip 
lasers, harmonic generation in gases and production 


of ultraviolet and vacuum ultraviolet radiation. Inte¬ 
grated optics, Nonlinear effects in optical fibers, appli¬ 
cation of photon statistics and photon correlation, 
light scattering, made-Iocked lasers and ultrashort 
light pulses, stabilised lasers and applications, adiabatic 
following and nonlinear spectroscopy. Diode lasers 
on account of their tunability, narrow, spectral line 
width, high degree of stability, low input power require¬ 
ments and structural simplicity are finding wide appli¬ 
cation in high resolution gas spectroscopy and photo- 
cheiTiisti'y. The first paper summarizes the present 
state of the art with regard to lead salt diodes, Ga 
As-Aij, GajL_a; As heterostructure lasers. Although the 
review is brief, adequate references have been given 
to cover the entire subject. As tunable laser sources 
are the basis of much of the recent developments in 
spectroscopy, the subsequent lectures are devoted 
to d 3 ^e lasers and spin flip lasers. The chapter on dye 
lasers is quite comprehensive and besides dealing 
with the principles of dye lasers, attention has been 
drawn to scope for further research in the physical 
chemistry of organic dyes and their potentiality towards 
applications in biology, medicine and communications. 
The chapter in spin flip lasers and spin flip scattering 
covers the basic theory and gives several examples 
from the precision spectroscopy that has become 
possible and emphasizes its advantages over EPR 
in studying even heavily doped semiconductors. In 
Chapter 4 the nonlinear optical techniques that make 
use of phase matched mixtures of metal vapours and 
inert gases have been described. At the end, the 
interesting application of holographic technique at 
soft X-ray wavelength and its future scope have been 
dealt with. 

Integrated optics is a subject of recent origin and 
its growth had to wait for the development of thin and 
thick films and fibre optics. However during the 
past ten years considerable progress has taken place 
in research on monolithic integrated optics and non¬ 
linear effects in optical fibres even at low power levels 
and fiber communication. The present state of the 
art in these fields have been covered. The develop¬ 
ment of highly stable and intense lasers, obviously, 
had their maxim.um impact on spectroscopy and 
scattering. It is therefore natural that a large portion 
of the lectures is devoted to topics like nonlinear 
spectroscopy, Raman, Brillonin and Rayleigh scattering 
and attention has been drawn to the areas where fur¬ 
ther scope for application exists, especially in bio- 
molecular topics. The utility of the present Vol. 2, 
is considerably enhanced by the inclusion of the reprints 
on mode-locked lasers and ultrasonic light pulses, 
stabilized lasers and their applications. 


P. S. N. 
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CHARACTERISATION OF PROTEIN-CHAIN-FOLDING USING PEPTIDE PLANE NORMALS 

R. BALASUBRAMANIAN and R. SRINIVASAN 
Departrhent of Crystallography and Biophysics, University of Madras, Guindy Campus, Madras 600 025, India 


'THE general problem of representation of the 
* structural data from X-ray analysis of 
protein crystals has recently been considered 
in this laboratory and some new methods have 
been proposed^-^. Broadly two types of repre¬ 
sentations have been proposed, namely, one-para¬ 
meter and two-parameter representations which are 
aimed at extracting certain specific types of informa¬ 
tion about the chain folding. The basis of the new 
parameters itself is on the consideration of a set of 
four consecutive C® atoms, and 

defining angles involving the virtual bonds connecting 
the consecutive atoms (such as the virtual bond- 
angle CVi—= S and the virtual-bond 
dehedral angle 9 around the virtual bond Ci“—C“i+i) 
and also defining a local helical axis of the segment 
CVi~“Q“——C®y+. 2 . It has been demonstrated 
that the use of these new parameters in different 
types of one-parameter representations {9 and S-chain 
plots) and two-parameter representations such as 
'9ij plot, as well the two-dimensional representation 
such as stereographic projection lead to useful infor¬ 
mation on chain folding characteristics. It may be 
noted that in contrast to the above, the conventional 
two-parameter representation, namely, the (<^, «/f) dia¬ 
gram^ deals with torsion angles around real bonds, 
namely N—and C*—C of a pair of peptide 
planes linked at a given C“ atom. The basis of the 
{(j>, rp) representation is the simple fact that the peptide 
units are planar* and any two successive planes take 
their relative orientation by virtue of the freedom of 
rotation along the single bonds invol/ving the linking 
C“ atom. It would appear that the physical reality 
that the peptide unit, for all practical purposes, is 
planar and rigid could be exploited' further to devise 
parameters which would lead to mere such represen¬ 
tations. Thus, one may define vectors which are 
normal to these planes and use these for the purposes 
of representations. The object of this communication 
is to point out that these vectors appropriately defined 
enable us to carry out many of the types of analyses 
discussed earlier. For instance the chain plots can 
be obtained using which is the angle between suc¬ 
cessive plane normals, say, and Wi**. So also a 

* In actual cases the peptide units are slightly 
non-planar [see, for example, references (4) and (5)], 

** Sasisekharan® has considered the angle between 
two peptide planes in a. different context but has taken 
oiily the acute angle. It may be noted that, in prin¬ 
ciple, since we are dealing with the angle between two 
planes a full range of —180° to +180° can be 
realised. which preserves the sense of folding similar 
to the angle parameter 9 considered earlier^’ 


two-parameter representation, namely, Vij similar to 
Vij is possible. Lastly the direction mi can be used 
for a stereographic projection. 

Chain-folding Characterisation Using Peptide-plane 
Normals : 

Consider the polypeptide chain as in Fig. 1. For 
all practical purposes it is assumed that all the back¬ 
bone atom Cf', Ci, Oi, Ni+j, Hi+i lie in a plane, whose 
unit normal is denoted by ni. It is readily obtained 

by taking the cross-product of the vectors - Q 
--> 

and C^—(Fig. i) and normalising the resultant 



Fig. 1. Schematic diagram of a peptide chain 
showing vectors used for the characterisation of chain 
folding {see text for details). 

vector. The dot product of two such unit vector 
and Hi leads to the angle between the pair of 
peptide planes. Following our earlier convencions^ 
this may be denoted by v.^. It is interesting to note 
that this angle, being the angle between tw'O planes, 
can be considered as a dehedral angle and hence in 
principle it should be possible to have the full range 
of — 180° to +180°. This is readily visualised by 
the fact that for any relative orientation of the two 
planes one can imagine an axis (which is actually 
along the direction of the line of intersection of the 
two planes) about which the two planes may be assumed 
to be rotated by the torsion angle. We may thus pro- 
ceed to assign a sign to the angle v by a suitable method 
as is done normally for torsion angles. Thus let 
X /li = so that Vi may be seen to lie along 
the line of inteisection of the two planes. The vectors 

Si defined by ntay be taken as a reference 

direction. Thus for assigning a sign we may stipulate 
a rule based on comparison of the vector ri and s^. 
In the special case of ri and Si being collinear, one may 
take Vi to be positive if r/and Si are parallel and negative 
if they are antiparallel. Howevei since and Si need 
not always be collinear, one may find the angle between 
the vector ti and Si by taking dot product s^^—Si = pi . 


Curr* Sci.—2 
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The sign for is chosen positive or negative depending 
on the angle being acute or obtuse, respectively. 



FIG, 2 

Fig. 2. Equi v^-contours {see text for definition) 
in the {<j>, «/») plane. 

Physically it may be seen that the above method of 
assigning the sign is equivalent to projecting the point 
C“i-i and C^i+i on to the line of intersection of the two 

planes as given by the vector and comparing the 

- 

projected vector of with ri. While 


it might be possible to adopt for the above comparison 

- ■-> 

any vector other than we ha/e chosen 

this here, since, as far as backbone atoms are con¬ 
cerned C® atoms act as convenient reference points 
and also the progress of the chain is readily 
reckoned by tracing their path. 

Figure 2 gives the equi-v contours in the (^, «/f) plane. 
The " centrosymmetric ’ pattern of the contours is 
also readily understood. For example, the conforma¬ 
tion ^ ~ 120°, tt= -60" and <l> = +120°, »/r= + 60° 

have V values of — 60° and + 60° respectively. 

A more detailed application of these ideas along 
the lines of our earlier analysis, including statisticaa. 
distribution of the angle is in progress and will be 
reported in due course. 
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FIVE COORDINATE 0X0VANADIUM (IV) COMPLEXES 

N. S. BIRADAR*, G. H. HAVANUR, V. B. MAHALE and R. H. RAYTHATHA 
Department of Chemistry, Karnatak University, Dhar-war 580 003, India 


Introduction 

TT is well known that the hydrazide residue in the 
^ hyd'razones can react with metal ion either in 
keto or in the enol formt. Hydrazones derived 
from isonicotinoyl hydrazide have been used as 
chelating agents-. Complexes of oxovanadium (IV) 
and oxovanadium (V) with benzimidazoles^ and 
Schiff basest have been studied. It is apparent 
from the literature that there are quite a few 
scattered examples of vanadium complexes with 
hydrazones^. It is therefore appropriate to study 
■aomplex formation of oxovanadium (IV) with 
the following hydrazones. 

Experimental 

Vanadyl sulphate, isonicotinic acid hydrazide 
were of reagent grade. The substituted salicylalde- 




I H 

II H 

III H 


H 

Cl 

CH3 



VI CH 3 
VII CH 3 


Cl 

CH 3 


* For correspondence. 
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hydes and acetophenones were prepared by standard 
methods®’’^. Hydrazones were prepared by mixing 
equimolar mixture of hydrazide and aldehyde or 
ketone in the absolute ethanol. Tht solid products 
obtained were recrystallised from ethanol. 

The complexes were prepared by mixing the 
alcoholic ■solution of vanadyl sulphate ( 0*1 mole) 
with alcoholic solution of ligand (0*2 mole). The 
mixture was heated on a water bath for an hour. 
The precipitated complex was filtered and washed 
successively with small portions of warm aqueous 
alcohol to remove the excess of the ligand. The com¬ 
plexes are then dried in a desiccator over phos¬ 
phorus pentoxide. 

Vanadium in the complexes was estimated as 
V^O-, by precipitating vanadium hydroxide and 
igniting it to pentoxide. Nitrogen was estimated 
by the microanalytical method. 

The elemental analysis is shown in Table I. 


Perkin-Elmer 337 spectrophotometer in the region 
4000-650 cm-i. 

Results and Discussion 

The complexes are dark brown in colour and 
are amorphous in nature. These are sparingly 
soluble in DMSO, DMF and pyridine. However 
the satisfactory electronic spectra were not obtained 
with solution. Limited solubility of these com¬ 
plexes in common organic solvents did not permit 
the determination of molecular weights. 

The results of elemental analysis shown in 
Table I agree well with 1 : 2 stoichiometry. 
Oxovanadium (IV) sulphate loses its sulphate ion 
during the course of reaction with hydrazones. The 
proton of the o-hydroxy group is replaced by 
vanadium. The solution of these complexes in 
DMF do not show measurable conductance, hence 
the complexes are non-electrolytes. 


Table I 


Ligand 

No. 

Complex 

No. 

Empirical 

formula 

Metal 

% 

Nitrogen 

% 

Magnetic 
moment at 
298° K 
Ateff B.M. 

Important 

IR 

frequencies 

(cni."-^) 

1 

vni 

VO (C 13 H 1002 X 3)2 

9-61 

(9-31) 

15-86 

(15-35) 

1-68 

1675, 1605, 1285, 895 

n 

IX 

VOCQsHsOsNaCDa 

8-21 

(8-26) 

13-32 

(13-61) 

1-70 

1675, 1605, 1285, 890 

HI 

X 

VO (CaHiaOaN^)^ 

8-68 

( 8 - 86 ) 

14-00 

(14-55) 

1-82 

1670, 1612, 1275, 980 

IV 

XI 

VO (CirHiaOaN,)^ 

8-21 

(7-88) 

12-30 

(12-99) 

1-77 

1670, 1612, 1325, 950 

V 

XII 

VO (Ci4Hi202N3)2 

8-90 

( 8 - 86 ) 

14-20 

(14-55) 

1-79 

1650, 1595, 1300,960 

VI 

XIII 

VO (CmHiiOoNsCDs 

8-02 

(7-92) 

12-82 

(13-06) 

1-84 

1650, 1610, 1295, 960 

VII 

XIV 

VO (Q5Hi402N3)2 

8-38 

(8-48) 

13-80 

(13-89) 

1-80 

1640, 1612, 1290,960 


Values in 

parentheses are calculated 

ones. 





Physical Measurements .—^The conductance 
measurements in DMF were done on Philips 
PR 9500 conductivity bridge (cell constant 
0-829 cm-i). 

The magnetic susceptibilities of the complexes at 
room temperature were determined on a Gouy 
balance using mercury cobalt thiocyanate as 
calibrant. 

The infrared spectra of the ligands and the 
complexes in nujol mull were recorded on a 


Magnetic Properties .—^The magnetic moments 
(Table I) corrected for the ligands determined for 
these complexes are in the range 1-68 to 1-84 B.M. 
This value is in close agreement with the values 
reported^ for oxovanadium (IV) containing one 
unpaired electron. It can be concluded that vana¬ 
dium (IV) has not been oxidised to vanadium (V) 
state during the course of reaction. 

Infrared Spectfa .—^The IR spectra are interpreted 
based on the previous assignments^in the 
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spectra of the ligands 1-lV and V-VII medium 
intensity band observed in the region 3200-3170 cm'i 
and 3130-3100 cm"i respectively is assigned to NH 
stretching. The band observed in the region 2800- 
2700 cm'i in ligands TIV and 3480—3460 cm"i in 
ligands V-VII is assigned to intramolecular hydrogen 
bonded OH. In the complexes the NH band is 
retained but OH band disappears, indicating the 
replacement of H of hydroxy grouip by metal. 

The strong band around 1675-1650 cm"^ 
(i' C = O) is present in ligands and is retained in 
the complexes. Three to four bands of medium to 
strong intensity are observed in the region 
1625-1500 cm"i. These arise from various modes 
of vibration such as v C=N, v C=C, S OH, 
5 N-H, etc., and their conclusive assignment is rather 
difficult. The band in the region 1625-1610 cm"^ 
is strong and shows a measurable shift to lower 
frequency by about 15-25 cm"i in the complexes. 
Taking into consideration its intensity, the donor 
capacity of nitrogen and previous assignments 
This may reasonably be assigned to y C=N and the 
shift may be due to the coordination of 
nitrogen to the metal. In the complexes 
IX, XI-XIV, the strong band observed around 
960 cm'^ and in the complexes VIII and X the band 
around 890 cm’^ is assigned to j'V=0 this probably 
suggests the monomeric nature of oxovanadium 

species 13. 


[ Cu/renf 
Science 

On the basis of above observations it may be 
concluded that ligands have reacted in keto form 
and vanadium has coordination number five in the 
above complexes. Generally five coordinate oxo- 
vanadiiim (IV) complexes have square pyramidal 
structures. 
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ANALYTICAL REACTIONS OF BARBITURIC ACIDS 

A. K. SINGH, MOHAN KATYAL and R. P. SINGH 
Department of Chemistry, University of Delhi, Delhi 110 007 

Abstract 

Analytical reactions of barbituric acids used in their identification and also the role of 
the acids as analytical reagents have been reviewed. 


npHE name barbituric acid was given to the com- 
pound by Alfred von Baeyer who possibly 
discovered it on St. Barbara’s day or wanted to 
honour his dear friend. It exists in the tautomeric 
forms, I-III, though the X-ray studiesi of the solid 
Savour the structure (III). Its preparation involves 



the condensation of malonic acid with urea in the 
presence of POCI 3 . It melts at 248-252° C (d). 


Though the acid itself is not biologically active, 
substituents especially at 5-C atom make it so. 
Depressant activity of the compounds increases with 
heavier substituents. Also the compounds become 
rapidly more toxic when the molecular weights go 
beyond 250-300. The most commonly used 
barbiturates for medicinal purposes contain sub¬ 
stituents with 6—10 C—atoms. In a recent article^ 
(incidently one of the authors is Barbara) the 
biochemical and physiological aspects of barbiturates 
have been summarized. It is now proposed tO' 
review the subject from analytical standpoint. 

Barbituric, thiobarbituric, diphenylbarbituric and 
diphenylthiobarbituric acids have been used'^'S to 
quantitatively precipitate and estimate furfural. The 
method is superior to that using phloroglucinol. The 
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insoluble precipitate remains unaffected in dilute 
mineral acids. Large excess of the reagent should 
be avoided to eliminate its adsorption on the 
precipitate. 

Pyridines have been indirectly determined^^'^ with 
barbituric acid. The method is based on the 
opening of pyridine ring by CNCl to form glutaconic 
dialdehyde which condenses with barbituric acid to 
give coloured polymethine dye suitable for photo¬ 
metric determination. Absorption maxima for the 
dyes corresponding to pyridine, picolines (a-, 
and 7 -), isonicotinic acid, isonicotinoyl glycine and 
isonicotamide lie at 578, 600—615, 60C, 600—615 
and 615 nm respectively. The method is extended^ 
to determine pyridine and nicotine simultaneously. 
Chlorinei^, cyanide and thiocyanateii and CNS' in. 
cyanamide derivatives^- have also been determined 
as they can liberate CNCl which subsequently reacts 
with pyridine and barbituric acid to form the dye. 
Traces of chlorine down to 2 fig are determined'!-'^ 
in layers of selenium rectifier cells using this 
technique. Nikethamide has been colorimetrically 
determined^'^ by measuring the absorbance of the 
pink solution formed when it reacts with CNBr and 
barbituric acid. 

Copper (II) and cobalt (II) form coloured com¬ 
plexes with some barbituric acids'^-'^ (Table I). Limit 
of identification for cobalt complexation with thio- 
barbituric acid is 10 Ag. The reaction is usedi^ for 
detection of barbiturates. Sodium ethyl-1-methyl- 
butylthiobarbiturate reacts with ammonical Cu (II) 
solution forming emerald green coloured complex^'^. 
The reaction though specific is not much of analyti¬ 
cal interest beacuse of instability of the complex. 
Ethyl-5-(l-methylbutyl) thiobarbituric acid is, how¬ 
ever, identified^^ using its complexation with copper 
(limit of identification : 40 ; limit of dilution : 


1 : 20,000). Silver nitrate reacts with barbituric 
acid and its 5, 5-diethyl derivative giving yellow 
precipitate soluble in alkali 390-400 nm)i9. 

The reaction is used for volumetric determina- 
tion^O’^i and chromatographic identification^^ of 
barbituric acids. Equimolar complexes formed 
between UO^ (II) ion and barbituric or thiobar¬ 
bituric acid have been studied-'^ in water, methanol, 
ethanol and acetone. They absorb maximally at 
400 nm and adhere to Beer’s law. The colori¬ 
metric determination of N 02 " is accomplished^^ 
via conversion of 2 -thiobarbituric acid to 2 -thio- 
violuric acid 570 nm). 

Intense coloured complexes are reported^j* when 
heavy metal ions interact with 2 -thiobarbituric 
acid and its derivatives. The corhplexes of copper-^!, 
bismuth27 and iron^s with 2 -thiobarbituric acid have 
been characterised (Table II) and the metals are 
determined colorimetrically. Rh (III) and Pd (II) 
have been determined--! gravimetrically with the acid. 
The reactions are sensitive and specific. The colour 
reactions of trithiobarbituric acid with Cu (I), 
Cu (11), Ag (I), Hg (I), Hg (II) and Pd (II) have 
been used-*!^ in detection of traces of these metal ions. 

Table I 


Colour reactions of some barbituric acids 


Acid 

Reaction with 

Copper (II) 

Cobalt (It) 

Barbituric 

. Purple solution 

Blue solution 

Thiobarbituric . 

. Green solution 

Purple precipitate 

Nitrobarbituric . 

. Blue solution 

Green solution 


Table II 

Characteristics of metal complexes with 2-thiobarbituric acid 
Characteristic Cu (Il)-complex Bi (Tll)-complex Fe (tll)-complex 


Colour 

Yellow 

Yellow 

Rose red 

(nm) 

■ 400 

390 

380 

^max 

6350 

26000 


Medium for complexation 

OINH 2 SO 4 

1 N HNO 3 

pH 2-7-3*0 

Composition (metal: ligand) 

1:4 

1:3 

1:3 

Range of determination 

0*5-12 ppm 

•• 

4-40 ppm 

Interferences 

.. Ag,Hg(ID, 

Sn (II), Bi (HI), 

Fe (III) Pd (HI) 

Cu (H), Ag, 

Cd (11), Hg (II), 

Snai), Sb(nD 

Cu (II), Ag, 

Hg (I), Hg (ID, 
Sn (ID, Bi (HD, 
Cr (IID, Co (II) 
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2-Thiobarbituric acid has been widely used for 
photometric determination of 2 -deoxy sugars, 
aldehydes, ketones, uronic acids and some other 
organic compounds. Periodate oxidation of deoxy 
sugars gives malonaldehyde which reacts with 
2 -thiobarbituric acid to give pink dye suitable for 
colorimetric determination^!-^-. In a modified 
procedure'''^ the bisulphate addition compound of 
the aldehyde was isolated first before its reaction 
with the acid. A similar technique was adopted 
earlier in the detection of butter fat oxidation-!^. 
2-Thiobarbituric acid in concentrated HCl is used 
in colorimetric estimation of ketoses^s, viz., fructose 
and sucrose. The absorbance is measured at 
432 nm and the optimum range of determination 
is 0*02-0-2 micromoles. It is also used in colori¬ 
metric determination of vitamin A aldehyde^^ in 
various tissues and sialic acid*^"’*'^''^, an important 
constituent of human semen. The sialic acid is 
oxidised by NalO^ in concentrated H 3 PO 4 and the 
oxidation product is coupled with 2 -thiobarbituric 
acid to produce a coloured compound extractable 
in cyclohexanone and suitable for photometric 
determination. The method is specific and applied^^^ 
in direct analysis of the acid in tissue hydrolyzates. 

Uronic acids except galactouronic acid react with 
thiobarbituric acid after treatment with cold alkali 
giving a rose red dye 548 nm) suitable for 

their colorimetric determination^^^. Galactouronic 
acid-!^ reacts with the compound in 1 : 1 H 0 SO 4 — 
CH3COOH medium to produce yellow coloured 
species 400 nm). 

Sorbic acid'!- asd quinic acid-!*"*' are oxidised with 
KoCr^O- — H 0 SO 4 and HIO 4 — H 0 SO 4 respectively 
and the resulting malondialdehyde is coupled with 
2-thiobarbituric acid to give red dye. For deter¬ 
mination of sorbic acid, the absorbance of the dye 
is measured at its 535 nm while for quinio 

acid, the dye extracted into 

cyclohexanone before its absorbance is measured. 
The determination of 5-200 Atg/ml of formic acid^^ 
depends on its reaction with thiobarbituric acid in 
acidic medium to produce a chromophore 

Vanillin is condensed with barbituric acid and the 
product is used-^^ as an acid-base indicator (yellow 
in acid and red in alkali). Azo-compound obtained 
by interaction of 2-amino-5-chIorophenyl-6-sulpho- 
nic acid with barbituric acid is used^c for lumine¬ 
scent determination of Mg (IT). Ten-fold excess of 
Cu (II) and Ga (III) and 100-fold excess of 
Hg (TI), In (HI), Gd (III), Ge (IV), Sn (11), Sn(IV), 
Sb (III) and Co (II) do not interfere. Fe (HI) 
reacts with [5-hydroxy-2-(l, 3)-indandione-2-yl] 
barbituric acid dioxims^'^ in 1:2 ratio 


370 nm; e 890) at pH 4*2. Even 2-3 fold excess 
of Cu (II), Cr (III), Co (II) and Ni (II) interfere, 

Malonaldehyde is condensed with barbituric acid 
to produce dihydrobarbituric acid trimethyne dye 
suitable for photometric determination of 
magnesium^^ of the complex 540 mn). The 

method is applied to determine the metal in 
alu;minium alloys by masking the interfering ions 
by KCN or NaF. 

Uranil-N, N-diacetic acid-5-bis (carboxymethyl- 
aminobarbituric acid) is used for amperometric 
determination of Be^o 1*1 x 10’4 M), In^o 
(^6*4 X 10’<^ M) and Ga^o (1-4 x lO'S M) 
using a graphite electrode. The complexes contain 
the reactants in 1 : 1 ratio. In determination of 
Be, the interference due to Cu, Mg, Ca, Zn, Al, 
Mn(II), Fe(II), Fe (III), Co (II) and Ni (II) is 
eliminated by EDTA. Ga (HI) can be determined 
in metallic aluminum and with indium, simulta¬ 
neously. Stability constants (potentiometric) of 
indium and gallium complexes are 12*88 and 12*05 
(at 25° C) respectively. 

• The reactions between u rani I diacetic acid and 
several metal ions like Cu (II), Cd (II), Ce (IV), 
UO^> (II), Fe (II), Fe (III) and Ni (II), in acidic 
or neutral medium, have been investigated^*! The 
equimolar complexes of the ligand with Cu (X^. 
775 nm), Cd (A,,,^,^ 265 nm), UO 2 375 nm) 

and Ni (X^^^^^ 390 and 635 nm) follow Beer's law 

and are used for absorptiometric determination of 
the metals in minerals and coinage metals. 

• It is evident from the foregoing work that the 
reactions of barbituric acids are very potential in 
several useful detections and determinations. The 
acids also serve as sensitive and many a time quite 
selective reagents for determination of metals. 
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DECOMPOSITION OF NITROUS OXIDE ON LANTHANUM-NICKEL OXIDE 

K. M. VIJAYA KUMAR and C. S. SWAMY 
Department of Chemistry, Indian Institute of Technology, Madras 600 036 


Introduction 

ITIHE decomposition of nitrous oxide over simple 
metal oxides has been studied in detaiF'^% 
from the kinetic as well as methanistic viewpoint 
of the reaction. In all the investigations mentioned 
above, only the initial stages of the reaction were 
considered and it appears that no satisfactory 
attempt has been made to study the kinetics of this 
reaction completely. In the present study, the 
decomposition of nitrous oxide has been carried 
out on a ternary oxide system like LaoNi 04 , to 
evaluate the suitability of this compound as a cata¬ 
lyst in oxidation reactions, in view of the favourable 
structural properties reported for this componnd'^"^. 

The decomposition of nitrous oxide has been 
studied over lanthanulm nickel oxide in a static 
reactor (volume 125 cc) with mi electromagnetically 


operated' gas recirculation assembly. The course of 
the decomposition . of N^O was followed by follow¬ 
ing the changes in total pressure as a function of 
time. The N 2 O decomposition was studied in the 
temperature range of 300°-400° C. 

The catalyst was degassed for 6 hours at 420° C 
and at pressures < 10"''> Torr and then treated with 
oxygen (10 cm pressure) for 10 hours at the 
reaction temperature. The pretreated catalyst was 
then subjected tO' evacuation for 2 minutes to remove 
excess oxygen and then decomposition of N.^O was 
studied by admitting 50-100 Torr of NoO. 

The catalyst La 2 Ni 04 was prepared by firing a 
mixture of LaoO.^ (Indian Rare Earths Ltd., 99-9% 
pure) and nickel dimethylglyoxime complex. X-ray 
powder diffraction patterns of this sample agreed 
well with those cited in literature for this com- 
poundi^^, Th^ nitrous pxid^ (Medic.al grade). 
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oxygen and nitrogen (supplied by Indian Oxygen 
Limited) and helium were purified by standard 
procedures!!. 

The catalyst had a BET (N^) surface area of 
2*7 m- gm'!. The kinetic data for the decomposi' 
tion of nitrous oxide was analysed using the integral 
form of the expression. 


and this gave satisfactory analysis of the data. The 
first order plots were linear with the psuedo rate 
constant dependent upon the initial pressure of 
nitrous oxide used. The results are summarized in 
Table T. 


Table I 

Kinetic parameters for the decomposition of 
N.^O on LaoNiO^ 


Temp. 

r c) 

(Pn 0 ) -> 0 

Torr 

R,.pp Min~^ 

n 

300 

50 

4'386 X 10-3 

-0-92 


100 

2-303 X 10-3 


320 

50 

5-527 X 10-3 

-0-35 


100 

4-386 X 10-3 


340 

50 

13-16 X 10-3 

-007 


100 

8-064 X 10-3 


360 

50 

15-79 X 10-3* 

0 . 


100 

17-40 X 10-3 


370 

100 

21-05 X 10-3 



50 



400 

100 

30-40 X 10-3 



* at 355° C. 


The influence of the initial pressure of nitrous 
oxide upon the kinetics of decomposition was 
derived from the rate law. 

r = kp^ ( 2 ) 

where ‘n' is the order of reaction. 

The apparent order of the reaction for the decom¬ 
position of NoO varies from — TO to 0 as the 


temperature of the reaction is increased from 300° 
to 400° C. 

The energy of activation for the reaction was 
evaluated from Arrhenius plots. The energy of 
activation for the initial stages of the reaction in 
the temperature range of 300°-350° C at the initial 
pressures of NoO of 50 Torr and 100 Torr are respec¬ 
tively T5 and 2-3 kcal/mole. The energy of 
activation for the reaction further reduces to 
1*0 kcal/mole in the temperature range of 360°- 
400° C where the order of the reaction becomes 
zero. 

Considering the presence of F-centers on a com¬ 
plex oxide of the type A 2 BO 4 , the decomposition is 
initiated by the adsorption of N 2 O on a F-center, 
which further undergoes the decomposition. The 
results could be explained assuming the rate deter¬ 
mining step to be either the surface decomposition 
of nitrous oxide or the adsorption of nitrous oxide. 
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VXOLUUIC ACIDS AS ANALYTICAL REAGENTS 

A. K. SINGH, MOHAN KATYAL kND R. R SINGH 
Department of Chemistry, University of Delhi, Delhi 110 007 

Abstract 

Analytical applications of violuric acids have been reviewed. 


»TIHE studies on violuric acids, which can be 
prepared by action of nitrous acid on barbituric 
acids, were started in 1863 when Baeyeri - carried 



BarbUunc ocifl Violuric bc'd *oci<l 

(keto-form) Conor-form') 

out experiments to elucidate the structural relationship- 
between uric acid and its decomposition products, 
one of which is violuric acid. Infra-red studies^’^ 
show that they exist in keto-enol forms. Techow^, 
Andreasch<’> '^, HartleyHantzsch et and 

Meek and Watsonti't^ studied the colour, solu¬ 
bilities and absorption spectra of several violuric 
acids and their organic and inorganic salts from 
the point of view of colour in relation to chemical 
constitution. Colour intensity of the organic salts 
of the acids was related^-'^ to the strength of the 
corresponding bases. Later on thiovioluric acids 
and their metallic salts were prepared and charac- 
terised^-^'^L Numerous ' papers have appeared 
suggesting the use of the compounds as analytical 
reagents. In the present article, their analytical 
applications are reviewed. 

Violuric acid has been used as a spraying reagenttS"-® 
in column and paper chromatographic analysis for 
identifying the separated elements. Alkali and 
alkaline earth metals form characteristic coloured 
salts with the acid having different solubility in 
anhydrous dimethylformamide. Based on this 
observation, sodium present in blood serum is 
determined spectrophotometrically-i. Violuric acid 
has also been used as an indicator in complexometric 
determination of copper^^ in presence of several 
cations at pH 5-8. Palladium is detected and 
gravimietricaHiy dbtermined‘-^"2G as violurate com¬ 
plex, Pd (C4 HoN.^O^)o in the presence of many 
fold excess of Cu (TI), Mn (II), Fe (II), Fe (III), 
Co (II) and Ni (II). The violurate starts decom¬ 
posing at 340° C and metallic palladium results at 
700° C. The sensitivity for the detection, of the 
metal and limit of dilution ^ are 0*2 Mg/ml and 


1 : 150,000 respectively. Violuric acid gives violet 
colour with carbonates and other alkaline salts of 
group 1 metals. As low as 0-3 Cu (II) and 
0-1 Mg Fe (11) can be detected with 10—15 fold 
excess of the acid when the metals give yellow and 
blue colours respectively at dilution of about 
1 : 200,000. Cu (II)-'s Fe (II)Co (II)^^>-31 
and Ni (II)30 are spectrophotometrically determined 
with the compound ; many diverse ions do not 
interfere. The characteristics of the complexes are 
summarised in Table I. The shapes and colours of 
the crystals of insoluble violuric acid salts of Li, 
Rb, Cs, Ca, Sr, Ba, Zn, Cd, Tl, UO.y and Co have 
been investigated and a scheme proposed for their 
qualitative analysis. Zinc violurate is used^s as a 
specific reagent for detection of Cu (II) in neutral 
solution (limit of identification : 3 Mg). 


Table I 

Characteristics of metal complexes with 
violuric acid 


Characteristic 

Violuric acid complex with 

Cu(TT) 

Fe (11) 

Co (11) Ni ai) 

Colour 

Yellow 

Blue 

Yellow Yellow 

^mas (nm) . . 

415 

619 

368 360 

pH range for com- 




plexation 

4-5-5-5 

3-9-9 0 

7-5 7*5 

Adherence to Beer’s 




lav.^ (ppm) 


0-06-2-476-20 .. 

Composition 




(metal: ligand) 

1:2 

1:2 

1:3 1:2 


Alkali and alkaline earth metal salts are spectro¬ 
photometrically titrated with 1, 3-dimethylvioluric 
acid^-^. The determination is carried out in nitrogen 
atmosphere at 538 nm. Diphenylvioluric acid35"37 
forms complexes with metal ions, viz., Cu (II), 
Ag (I), Au (III), Ca (II), Ba (II), Hg (II), 

A1 (III), Qe (IV), UOo (II), Th (IV), Sn (II), 

Ti(IV), Zr(IV), Bi (III), Cr (III), Fe (II), 

Fe (III), Co (II), Ni (II) and Pt (IV). The com- 


Curr. Sci.—3 



406 


Violuric Acids as Analytical Reagents 


r Current 
L Science 


Table II 



Characteristics of 

metal complexes with thioviolw 

nc add 


Metal ion 


Characteristics of metal complexes 


Colour 

Kxinx (nm); pH for const. 

absorbance 

Composition 
(M: ligand) 

Beer’s law 
range (ppm) 

Cu(II) 

Yellow 

395; • 4-5-7-5 

8,000 

1:1 

0-76-4-07 

Fe (11) 

Greenish 

blue 

640-660; 7-8-9-7 

24,000 

1:3 

Upto 1-78 

Co (II) 

Yellow 

425; 7-0-9-3 

58,000 

1:3 

Upto 1-30 

Ni(n) 

Yellow 

375-395; 8•0-9-1 

23,000 

1: 2 

Upto 3 • 0 

Ru (III) 

Pmkish 

520-540; 4-5-6-0 

22,000 

1:2 

Upto 5-36 

Rh (III) 

Yellow 

395; 5-6-7-2 

18,000 

1:3 

Upto 3-60 

Os (VIII) 

Reddish 

violet 

4402-480 5-0-6-5 

1:2 

Upto 15-22 

Ir (IV) 

Yellow 

395 and425; 8-0-9-0 

11,800 

1:3 

Upto 12-35 

Pt (IV) 

Yellow 

6,000 

395; 4-4-5-5 

6,000 

1:2 

4-6-23-0 

pound finds use as 
chromatography. 

0 

11 

HON =CjN -ChL 

a developer in inorganic paper CoO^-" 75, 110, 50, 50 

and citrate 100; Cu (II) 65,' Bi (III) 25 and 
Ru III) 20 can be masked with 100 mg of tartrate 
0 or citrate. Diphenylthiovioluric acid (or its 

HON=r"'^^N-c H ammonium salt) has been used43-48 to quantitatively 

0^1^ precipitate and estimate copper (II) ’42, iron (II), 

CH3 

J 

^6^5 

0 

u 


0 

It 

if 3 Oimeihylviol uric 

ccid Diphenyl violuric acid 0=C 




Similar to the use of violuric acids, the thio- 
derivatives are also employed for the purpose. 
Coloured metal complexes of thiovioluric acidsi-ss-ii 
(Table II) are suitable for spectrophotometric deter¬ 
mination of the metals. Palladium-thioviolurate-t^ 
precipitated at pH 0* 3-4-0 is thermally stable and 
dried at 110-130° C for gravimetric determination 
of the metal. With 10 mg of palladium' precipita¬ 
ted at pH 0-3, there is no interference from the 
following ions in the amounts (mg) shown: 
Au (III) 22-8, Zn (II) 60, Cd (II) 50, Hg (II) 105, 
T1 (I) 30, Pb (II) 140, Ti (IV) 100, Zr (IV) 90, 
Th (IV) 20, As (V) 80, Sb (V) 25, Se (VI) 40, 
UOo (II) 70, Mn (II) 60, F" 60, CH3COO- 100, 


Thiovioluric acid 
('Oxcnino-kefonic form-) 


H 

Thiovioluric ccid 
(Nitroto-enolic forml 




HON = 
0 = 


N 


f>ollodium-thioviolurat« complu 


^6 "5 

Oiphenyl Thiovioluric Odd 


iron (III)*iy"-i6 and nickel (II) in the pH range 
7-2-8-0, 4-9-5-6, 4-9-5-8 and 4-0-5-8 respectively. 
The metal complex obtained in each case is dried 
in the sintered crucible at 110-115° C and weighed. 
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The results are accurate within 0*5% error. Iron, 
cobalt, ruthenium and palladium complexes with the 
ligand have also been investigated spectrophoto- 
metricallyS'^’ 49 -dO. All the complexes are extractable 
in chloroform and used in extractive photometric 
determination of the metals. Their characteristics 
are summarised in Table III. In a titrimetric 

Table III 


Characteristics of metal complexes with 
diphenyIthioviolunc acid 



Diphenylthiovioluric acid complex with 


Fe (11) 

Co (11) 

Ru (III) 

Pd (II) 

Colour 

Greenish 

Yellow 

Red 

Ye4ow 

(nm) 

blue 

630-640 

415 

520 

425 

^rnii-v 

18 100 

51,400 

22,300 

30,000 

pH for constant 
absorbance 4•5-6•5 

5*8-7-5 

4*9-6-7 

LO-3-5 

Beer’s law 

Upto 

Upto 

Upto 

Upto 

range (ppm) 

3-27 

2-92 

5-60 

4-96 

Composition 
(metal:, 
ligand) 

1:3 

1:3 

1:2 

1:2 


procedure developed^i for estimating copper, the 
metal complex is precipitated from copper salt 
solution by the ligand, filtered and the residue 
treated with NaOH to give the sodium salt. The 
mixture is acidified with HCl and the liberated 
diphenylthiovioluric acid estimated by bromate 
titration and thus copper indirectly determined. In 
nitrogen atmosphere, lead is amperometrically 
titrated^- with this ligand. The composition of the 
precipitate at the equivalence point corresponds to 
1:2 (Pb : ligand). In a recent work^s^ thin layer 
chromatographic techniqiie is used in separation of 
diphenylthiovioluric acid-metal chelates. 

Diortho-tolylthiovioluric acid forms blue com¬ 
plex with Fe2+ 660 nm) at pH 3-6. The 

reagent is used^-i in detection (1 part in 6 million 
parts of water) and colorimetric determination of 
the metal. Large number of inner metal complexes 
with di-ortho-^^ and di-p^zra-tolylthiovioluric acids^s 
have been prepared and characterised. 

Stabilities of Fe (II) complexes formed with 
diphenyl- and (o, m and p)-ditolylthiovioluric acids 
have been compared^'^. Log K values of the chelates 
are related to pK^ values of the ligands (Table IV). 


Table IV 


pK^ values of substituted thiovioluric acids and 
log K values of their Fe (II) chelates 


Ligand/Iron (Il)-complex 
with ligand 

pKfl of the 
ligand 

Log K 
of iron (II) 
complex 

Diphenylthiovioluric acid .. 

5-00 

5-20 , 

Di-<3-toylthiovioluric acid .. 

5-35 

5-60 

Di-p-tolylthiovioluric acid .. 

5-60 

5-80 

Di-/n-tolylthiovio;uric acid 

5-90 

6-08 



Mstal complexes with di-o- anddi-p-tolyithiovioluric 
acids, M = mono-, di, ter- or tetravalent metal, 
n = oxidation state of the metal. 


Introduction of the methyl group in the side benzene 
ring enhances the basic character of the ligands and 
also the stability of the metal chelates. The effect 
of the methyl group is most pronounced when it is 
in the meta position ; in the ortho derivative 
(resonating structures shown below) the effect is 
minimum because of steric factors. Several si|b~ 
stituited thiovioluric acids have also been used in 
detection of iron (11)^8 (sensitivity 0-05’Aig -on spot 
plate; dilution limit 1 : 1,000,000), and gra^i^iinetric 



Resonating structures of iron complex with 
di-o-tolylthiovioluric acid. 


determination^o of Ag (I), Fe (II), UO^ (II) organic 
bases aniline, toludines (o-, m- and p-) and naphthayl- 
amines (a- and Stability constants of bivalent 
metal complexes with thiovioluric and diphenylthio^ 
violuric acids have been determined potentiometri- 
callyso in 50 and 75% dioxan media, respectively 
(Table V). The order of stability constants for 
the complexes is : Mn < Ni < Cu > Zn. 
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Table V 


Stability constants of bivalent metal complexes 
with thiovioluric acid and diphenylthiovioluric acid 


Ion 

Thiovioluric acid 
(50% dioxan) 

Diphenylthiovioluric 
acid (75% dioxan) 

LogKi 

LogKo 

Log Ki 

Log Ka 

H 

4-93 


5-38 


Cu(II) . 

4*44 

3-91 

5-13 

4*30 

Ni(n) . 

3*82 

4-30 

3*80 

5-10 

pbai) . 

3-44 


3-84 


Zn(n) . 

3*21 


3*37 


Mn(II) 

2*93 


3*09 


Mg (II) . 

. 2*63 


2*79 



The stability of lead complexes is intermediate 
between Mn (II) and Ni (II) while magnesium forms 
the least stable complexes. 
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STUDIES OF STANDARD POTENTIAL OF 
COBALT-COBALT PYROPHOSPHATE 
ELECTRODE 

Introduction 

Suitable electrodes reversible with respect to 
pyrophosphate ions have not been developed so 
far. A systematic and comprehensive study in 
this direction comprising the determination of 
E° (standard electrode potential) of the various 
electrode systems was considered desirable. The 
e.m.f. values of cobalt-cobalt pyrophosphate cells 
with and without transport and the potential of 
cobalt-cobalt pyrophosphate electrode are worth 
reporting. The experiments were similar tO' those 
of Pearce and Ough"*^ with minor modifications 
necessary to account for the colloidal nature of 
cobalt pyrophosphate as well as to show the 
presence of cobalt ions in the electrical double 
layer of cobalt pyrophosphate sol. 

Materials and Methods 

Reagents: 

All the reagents employed were of A.R. quality. 
Mercury employed for preparing the amalgam as' 
well as mercurous chloride was triply distilled. 
Preparation of the Complex : 

Solutions of cobalt nitrate and pyrophosphoric 
acid [cone. TOM each] were mixed in the molar 
ratio of 1:2 and allowed to stand for about 
2 hours. The precipitate obtained was filtered, 
washed several times with water and then dried at 
90° C. The sbdium amalgam electitode was 
prepared as described in literature. 

Cobalt Electrode : 

A thin film of cobalt was deposited on a 
platinum foil (area 1 sq. cm) by the electrolysis 
of a solution containing cobalt sulfate (56%), 
boric acid (3%) and NaCl (2%). A current of 
50 mA was passed for 4 hours from a 4 V 
accumulator. 

Results and Discussion 

1. Measurement of e.m.f. of cells with and with¬ 
out transport: 

Cells of the type I (with transport) and 
II (without transport) were set up. The electrode 
vessels employed were. of. the type used by Hamed^. 
A small bed of glass wool was placed over the 
narrow mouth of the constriction provided in the 
short limb of the vessel and the cobalt pyrophosphate 


covered the cobalt surface of the electrode com¬ 
pletely, The cobalt electrode was then inserted 
into the powdered cobalt pyrophosphate. Air 
from the vessel was then removed by evacuation 
and replaced by hydrogen. Sodium pyrophosphate 
was introduced into the vessel under hydrogen 
pressure. For every concentration of sodium 

pyrophosphate two half cells were first set up, 
both were connected to salt bridges and short 
circuited for the attainment of equilibrium. The 

e.m.f. values are given in Table I. The following 
cells were set up for the studies : 

Co/Co (H 2 P 3 O 7 ), Na 4 P 2 O 7 ( 0 *lm) | (0*05 m) 
Na 4 P 207 , Co (H 2 P 207 ) 2 /Co I 

Co/Co (HsPgO:)^, Na^P^Oy (0-1 m) 1 NaHg | 

(0*05 m) Na 4 P 207 , Co (H 2 Pa 07 ) 2 /Co II 

Co/Co (H 2 P 207 ) 2 , Na 4 P 207 Cx NaCl (Sat.) | 

NaCl (Sat.), HgsCh/Hg HI 

Table I 

E.M.F. values of cobalt-cobalt pyrophosphate cells withl 
and without transport at 30^ C 

E (without transference) (with transference) 

Y V 


00350 0-0245 

00290 0-0225 

0-0365 0-0268 

0-0355 0-0252 

Table II 

Potential of cobalt-cobalt pyrophosphate electrodes at 
30°C 

E.M.F. of the cell in volts 
Cone, of Na 4 p 207 

0-1 0-05m 0 025m 0-0125m 


0-5320 

0-5280 

0-5300 

0-5220 

0-5340 

0-5270 

0-5200 

0-5195 

0-5335 

0-5275 

0-5280 

0-5180 

0-5325 

0-5285 

0-5270 

0-5170 

0-5315 

0-5300 




0-5320 

0-5260 

0-5i60 

0-53i5 

0-5310 



0-5330 

0-5315 

0-5275 


E (Saturated Calomel electrode) V 

0-3458 

0-3458 

0-3458 

0-3458 


E, Co/Co (HaPaO,)^, V 


-0-3512 

-0-3472 

-0-3438 

-0^3472 

The cell of 

type III was 

used to 

determine the 


electrode potential of the pyrophosphate electrode 
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at ditfeernt cone, of Na^PoO,-. Eight such half cells 
were set up for each cone, of Na^PoO^. 

Calculations of Standard Potential^ (E°) : 

The value of E° of cobalt-cobalt pyrophosphate 
electrode was determined by the method employed 
by Lewis and RandolH. The standard electrode 
potential for the cobalt-cobalt pyrophosphate 
electrode was found to be — 0*367 V. 

Department of Chemistry, W. U. Malik. 

University of Roorkee, Y. P. Singh. 

Roorkee (U.P.), India, M. P. Singh. 

September 15, 1975. 
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chemistry, D. Van Nostrand, New York, 
1962, p. 271. 
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acetates of cobalt and copper as 

SPRAYING REAGENTS FOR THE DETECTION 
OF SOME OPIUM ALKALOIDS 
Opium and its alkaloids have been detected on 
thin layer plates by various spraying reagents, 
which were reviewed by Santavyi. Deniges 
reagent-, iodine fuming and subsequent exposure 
to pyrrole vapours^, have been reported as detect¬ 
ing agents for opium alkaloids. 

In the present paper, detection of opium alka¬ 
loids, by aqueous solutions of acetates of copper 
, .and ■ cobalt, has been described. The developed 
thin layer plates are first sprayed with an aqueous 
solution of either copper acetate or cobalt acetate. 
Then both the plates have been subsequently 
sprayed with a saturated solution of ammonium 
thiocyanate in acetone. The second spray with 
the saturated solution of ammonium thiocyanate 
in acetone revealed the alkaloids as coloured spots. 
The colour of the spots is due tO' the formation of a 
complex of cobalt (II) thiocyanate and copper (II) 
thiocyanate with alkaloids. 

Glass plates of size 20 x 20 cm were coated 
with silica gel G(E/M), approximately to a thick¬ 
ness of 300 ^m and the plates after air drying, were 
activated at 110° C for one hour. Then the plates 
were cooled in a desiccator. Methanolic solution 
of morphine and chloroform solutions of codeine, 
narcotine, papaverine and thebaine were spotted on 
the plates by means of a micropipette. The plates 
were’then developed in a solvent mixture of benzene : 
methanol (80 : 20). After the solvent front had 


[ Current 
Science 

moved to 10-12 cm, the plates were taken out of 
the solvent chamber and dried with a hair drier. 

{a) The plates was sprayed with 5% aqueous 
solution of cobalt acetate and dried for 15 minutes 
and then sprayed with a saturated solution of 
ammonium thiocyanate in acetone. The alkaloids 
formed deep greenish blue spots on a very light 
blue background. Minimum detectable limits by this 
reagent system are 5 j^g for morphine, narcotine, 
thebaine and papaverine, and 30 /^g for codeine. 
It was observed that with the spray of 5% aqueous 
solution of cobalt acetate alone and subsequent hot 
air treatment, the alkaloids gave violet coloured 
spots on a white background. 

{b) A second plate was sprayed with 5% 

aqueous solution of copper acetate and dried for 
15 minutes as above. The plate was then sprayed 
with the saturated solution of ammonium thio¬ 
cyanate in acetone, which revealed the alkaloids as 
chocolate brown coloured spots. Minimum limits of 
detection with this spray ^reagent are 5 *iig for mor¬ 
phine, narcotine, papaverine and thebaine and 25 
for codeine. 

The authors thank Dr. S. N. Garg, Director, 
Central Forensic Science Laboratory, Hyderabad, for 
his interest and encouragement. 

Central Forensic Science N. V. Rama Rao. 

Laboratory, H. R. K. Mi/rty. 

Bureau of Police Research 
and Development 
(Ministry of Home Affairs), 

Government of India, 5-9-201/2, Chiragali Lane, 
Hyderabad 500 001 (A.P.), September 15, 1975. 
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NEW MERCURATED SULFONAMIDES AS 
POTENTIAL PESTICIDAL PROPERTIES 

Recently, sulfonamides which have wide-spread 
use as. bactericide^, have alsoi been found to possess 
fungicidal^ properties and a large number of them 
synthesised^’^ and tested for their pesticidal 
behaviour. For such purpose, mercurated sulfona¬ 
mides, substituted aniline bases treated with halo 
alkyl, arylalkyl or aryl sulfonyl chloride^ and aryl 
sulfonamides® have been preparefd. Guha-Sircar 
and Ismet Ali'^ also synthesised a series of mercura¬ 
ted sulfonamides and reported potent bactericidal 
properties for their compounds. 
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Table I 


Nature of the synthesized compounds and their properties 




A/T P 

Yieldl/ 

Mercury percentage 


Pesticidal properties 


01 . 

No. 


i.VX*X • 

(°C) 

Found 

Calculated 

A.N. 

Antifungal 

C.G. 

E.S. 

Antibacterial 

E.C. S.A. 

1. 

H- 

250 

60 

39-3 

39*5 

-f 

+ 

+ 


+ 

2. 

2-methyl . 

225 

58 

38-0 

38-5 

+ 

+ 

+ 

-h 

+ . 

3, 

3-methyl 

210 

65 

38-1 

38*5 

— 

— 

— 

+ 

— 

4. 

2-methoxy 

240 

50 

37-0 

37-3 

— 

— 

— 

— 

— 

5. 

3-m ethoxy 

260 

51 

37-1 

37-3 

— 

— 


+ 

+ 

6. 

4-ethoxy 

205 

64 

370 

37*2 

+ + 

■f + 

+ 

+ 4- 

_j_ q- . 

7. 

2-chloro 

180 

58 

36-8 

370 

+ + 

+ + 

+ 

+ 

4" 

8. 

3-chloro 

260 

55 

36-7 

37-0 


+ 



+ 

9. 

2-nitro 

262 

50 

360 

36*3 

— 

_ 

— 


4- • 

10. 

3-nitro 

275 

55 

36-7 

36*3 

+ + 

+ + 

+ + 

+ 

4’ 

11. 

4-nitro 

215 

52 

36-1 

36*3 

+ + 

+ + 

+ 4- 


1- 

12. 

2-methyl-4-chloro 

247 

50 

35‘6 

360 

+ + 

+ 

+ ■ 

+ + 

— 

13. 

2-nitro-4-methyl 

242 

51 

35-1 

35-4 

__ 



_ 


14. 

2-methoxy-4-nitro 

237 

60 

34-6 

35-0 

— 



— 

__ ... 

15. 

3-nitro-6-methyl 

236 

58 

35-1 

35-4 

+ + 

■f+ 

+ 

■f+ 

+ 

16. 

3-nitro-6-methoxy 

230 

61 

34-8 

35*0 

+ + 


+ . 

■F 

. ~T 


(—) inferior to Zineb. 

(+), (++) greater toxicity over Zineb to the extent of (0-50/) and (51-100/) respectively. 


This approach was made use of by the author in 
her current studies towards development of new 
series of mercurated sudphonamide type of com¬ 
pounds using a wide range of aniline bases with 
-OCHg, “OC 2 H 5 , -Cl, -NO 2 substi¬ 
tuents, singly or in combination, and condensing 
them with p-toluenesulfonyl chloride. The follow-- 
ing general reactions have been stipulated : 



n IZ' H^OOCCH^ 


Mercurated sulfonamides were prepared by con¬ 
densing 0-1 mole of each aniline base (I) with 
0*1 mole of p-toluenesu'lfonyl chloride (II) in 
presence of 1 : 1 pyridine and benzene or acetone. 
The mixture was refluxed in water bath for four 
hours, after which the solvent was removed under 
reduced pressure. The N-(R-phenyl) p-toluenesul- 
fonamide (III) so formed was recrystallised in 
ethanol and subjected to mercuration taking their 
equimolar ratio dissolved in ethanol, and dilute 
acetic-acid respectively. The reaction was completed 
Binder constant stirring and refluxing for one hour. 
The mercurated compound (IV) separating out was 
recrystallised from acetic-acid. The structure of 
the compound was established throu^ acid hydro¬ 
lysis and subsequent identification of the deconq- 


position products. Their composition was verified 
by estimation of mercuiryS as mercuric sulfide. 

Pesticidal properties of the compounds were 
tested by standard methods^’io against three fungi, 
namely, Aspergillus niger (A. N.), Chetomium globos- 
sum (C. G.) and Rhizoctonia solani (R. S.) and two 
bacteria i.e., Escherichia coli (E. C.) and Staphylo¬ 
coccus aureus (S. A.) at a concentration of 1 x 
10 mole/ml of the compound dissolved in ethanol 
or acetic acid-ethanol mixture. The toxicity of the 
compounds was determined on these cultures by 
measuring the zone of inhibition and their relative 
toxicity was rated against 'Zineb’ (Zinc-ethylenebis- 
dithiocarbamate), as a standard. The physical and 
pesticidal properties are tabulated in Table I. 

It may be concluded that the compounds contain¬ 
ing 4-ethoxy, 2-chloro, 3 and 4-nitro and 2-nitro- 
6 -methyl have relatively strong dual purpose toxi¬ 
city for plant pathogens and bacteria. 

The author is grateful to the authorities of 
Harcourt Butler Technological Institute, Kanpur, for 
providing facilities of the work. 

Department of Petroleum (Mrs.) Geeta Baijal. 

Technology, 

Indian School of Mines, Dhanbad 826 004, 
September 15, 1975. 
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ANTIBACTERIAL ACTIVITY OF 5-TRrAZINyL 
ARYL/ALKYL SULPHONES 

P-Aminobenzoic acid derivatives have been found 
to be powerful local anaesthetics^ and possess 
bacteriostatic property^. ^-Triazine derivatives also 
possess therapeutic activity against malaria^, cancer^ 
and viral diseases^. We'^ have prepared 4'“(2-p- 
cihlbi-ophenylsuIpliO(nyl-4-aryl/alkylamino-5-triazine-6- 
yl)-aminobenzoic acids of the type (I) and tested 
for antibacterial activity. 



(I) 

where R = arylamino, alkylamino, etc. 

The first chlorine of the cyanuric chloride was 
reacted with p-chlorothiophenol® at 0® C, leading 
to the formation of 2, 4-dichlorO"5'-triazine-6-yl 
p-chlorophenyl sulphide. The second chlorine was 
condensed with p-aminobenzoic acid at 30°—35° and 
the third chlorine at 80°—90° with different beises 
using dioxane as the solvent. The product was 
then oxidised to the corresponding sulphones^. 

Antibacterial Testing. —^The following strains were 
used for testing the antibacterial activity : 

A. Gram-positive bacterial strains like Bacillus 
subtilis and Staphylococcus aureus. 

B. Gram-negative bacterial strains like Escherichia 
coll,, Xanthomonas citri, Salmonella typhosa, 
Shigella shiga and Pseudomonas aeruginosa. 

Thirty-one sulphones were tested using dilution 
broth method in vitro. Lbopful suspensions 


prepared from the above actively growing micro¬ 
organisms were inoculated into the nuterient broth 
containing different concentrations (800, 500, 

400, 250, 200 and 100 pg/m\) of the sulphones 
and incubated for 24 hours at 37° C. The mini¬ 
mum inhibitory concentrations (MIC) were 
determined in pg/wJ. 

p-Bromoanilino, p-iodoanilfno and 2, 4, 6-tri- 
bromoanilino derivatives were found to be most 
active as they inhibited the growth of Gram- 
positive bacteria at 200 pg/ml and Gram-negative 
bacteria at 400 /ig/ml. The other substituents in 
the benzene ring of arylamino group like methyl, 
m-chloro, methoxy, ethoxy, nitro, hydroxy, sulpho, 
other heterocyclic derivatives like pyridylamino, 
morpholino, piperidino and alkyl-aminO', arylalkyl- 
amino' derivatives inhibited the growth of B. sub- 
tilis and iS*. aureus at 250 pg/ml; E. coli, X. citri, 
P. aeruginosa at 400 pg/ml; S. typhosa and S. shiga 
at 500 pg/ml. 

0 -, m- and p-carboxyanilino derivative inhibited 
the growth of Gram-positive bacteria at 250 pg/ml 
and Gram-negative bacteria at 500 pg/val. 

Authors are thankful tO' Saurashtra University 

for providing research facilities and research fellow¬ 
ship to one of us (M. H. G.), 

Department of Chemistry, M. H. Goghari. 

Saurashtra University, K. S. Patel, 

Bhavnagar, A. R. Parikh. 

December 23, 1975. 
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DRUGS ON PROTEIN BINDING OF 
TOLBUTAMIDE 

Sulphonyl ureas have been reported to bind exten¬ 
sively to plasma proteins^"^. Displacement of 
sulphonyl ureas by number of acidic drugs has been 
well demonstrated in human serum^’S and in solu¬ 
tions of purified albumin^"®. The studies reported 
herein explore the influence of some drugs not 
reported earlier on protein binding of tolbutamide, 
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Table I 

Binding of tolbutamide with Bovine serum albumin (moleslmole of protein) in presence of various molar 

concentrations of drugs 


Drug 



Concentration of drug 


0 

77 X 10-6 

M 154 X 10-6 

308 X 10-« M 

770 X 10-» M 

Paracetamol 

2-34 

1*98 

1*40 

0-98 

0-51 

Sulphathiazole 

2-34 

1*96 

1-42 

0-96 

0-38 

Sulphanilamide 

2-36 

2-01 

1-73 

1-36 

- 0-90 

Sulphadimidine 

2-34 

20 

1*61 

M4 

0*75 

Analgin 

2*34 

2-35 

2-32 

2-34 

2-32 

Salicylamide 

2-35 

2-32 

2-34 

2-30 

2-37' 

Phenobarbitone sodium 

2-35 

2*34 

2-30 

2-34 

2-34 

Chlorpheniramine maleate 

2-35 

2-33 

2-38 

2-31 

2-40 


Each value is an average of five readings. The dialysis system had the total volume of 12 ml and consisted 
of 24 X 10"® M of albumin and 77 X 10~® M of tolbutamide. 


The binding studies were carried out by the 
technique of equilibrium dialysis. In a dialysis bag 
1 ml of 2% Bovine serum albumin (Sigma Co.), 
1 ml of tolbutamide (Hoechst, Bombay) solution 
of appropriate concentration and 1 ml of phosphate 
bulffer (*067 M, pH 7*4) were placed, thus adjust¬ 
ing the volume' to 3 ml. While testing the materials 
for their influence on protein binding of tolbutamide, 
1 ml of the solution of the test drug of various 
concentrations was added to the bag instead of 
phosphate buffer. The solutions of albumin andi 
drugs were all prepared in *067 M phosphate buffer 
of pH 7*4. The mixture in the dialysis bag was 
dialysed against 9 ml of phosphate buffer (•067 M, 
pH 7*4) for 24 hours at 37° C. The bags were 
removed after 24 hours and the concentration of 
tolbutamide in the dialysate was estimated by the 
method of Spingler'^. Control experiments using 
phosphate buffer instead of albumin solution were 
also performed. The total amount of drug bound 
to the protein was calculated from the difference 
between total amount of drug added and free drug 
concentration in the entire dialysis system. The 
binding of tolbutamide to protein is expressed in- 
mole/mole of protein. 

Of the compounds tested, paracetamol, sulpha- 
thiazole, sulphanilamide, sulphadimidine were found 
to interfere with protein binding of tolbutamide 
(Table I). The binding of tolbutamide with 
albumin was inhibited markedly with increasing 
concentration of these drugs. Sulphathiazole had 
the maximum inhibitory effect on protein binding 
of tolbutamide. It has been demonstrated that 
tolbutamide involves binding to 2 classes of sites 
on albumin5-6. The interference produced by the 
^boye drugs in binding of tolbutaqaide ydth protein 


suggests involvement of the common binding sites 
and relatively stronger affinities of the drugs than 
tolbutamide for the binding sites on protein. 
Especially, the sulpha drugs by virtue of possessing 
structural resemblance with tolbutamide can 
compete with tolbutamide for common binding 
sites. Sulphadiazine, however, failed to have any 
effect on protein binding of tolbutamide, presum¬ 
ably due to lower affinity than tolbutamide for 
binding with protein. 

The interactions of the drugs with protein binding 
of tolbutamide bear clinical relevance since the 
displacement of the hypoglycemic agent from the 
carrier protein in presence of the competitor could 
aggravate hypoglycemic response and also reduce 
biological half life of the drug. 
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EFFECTS OF THYROXINE ON THE ABUNDANCE 
OF CIRCULATING ERYTHROCYTES IN 

INTACT AND HYPOPHYSECTOMIZED MALE 
KILLIFISH, FUND ULUS HETEROCLITUS 

Earlier work lias shown that erythrocytopenia is 
characteristic of hypophysectomized male Fundulusi 
heteroclitus, and that it can be oounteracted by 
administration of TSH to the fishi. But this effect 
of TSH was foomd to be due tO' the contamination 
of the hormone with LH which stimulated the 
testes ; androgen is known for elevating the erythro¬ 
cyte counts in the peripheral circulation of Fundulus. 
Further, hypothyroidism did not cause any significant 
change in the abundance of circulating erythrocytes, 
in sea or fresh water adapted killifish. Occurrence 
of erythrocytopenia has also, been reported in hypo- 
physectomized Poecilia latipinna, and that it could 
not be alleviated by maintaining the fish for 4 weeksi 
in L-thyroxine solution^. However, observationsi 
have been made that a significant decrease occurred 
'in the number of erythrocytes in thyroidecto-mized 
rainbow trout^, and that thyroxine treatment 
prevented anemia in captive sturgeons^. In 
mammals hypophysectomy-induced anemia has been 
attributed tO' decreased need for oxygen by the 
tissues, when thyroid, or thyrotrophic and adreno- 
coiticotrophic hormones are deficients, and thyro^ 
xine has been shown to raise erythrocyte counts, 
in some as yet unknown non-calorigenic fashion^*'?. 

The experiments reported in the present investiga¬ 
tion were undertaken to ascertain if exogenous 
thyroxine administered to hypophysectomized. 
Fundulus heterocliius could alleviate the depression 
of• erythrocytes in the peripheral circulation, and also' 
what effect exogenous thyroxine would produce if 


administered to. intact fish. Three thyroxine 

tion experiments were performed ; all fish employ'^ 

in the experiments were male killifish adapted' 

20° C on 8 h/day illumination. In the first two* 
experiments, ten daily intraperitoneal injections oT 
DL-thyroxine (Nutritional Biochemical Corporatioi^-) 
were administered t 0 ( intact killifish adapted- 
fresh water, and hypophysectomized fish adapted to* 
sea water. In the third experiment, twenty daily 
injections of the hormone were given to fresh water' 
adapted intact fish. In the latter group the* tisli. 
were also starved for four days in order to. decrease 
the intrinsic activity of the thyroid gland®. Parallel 
control groups of fishes were also' maintained- 
dosage of thyroxine given was 5 ^l/g body weisl^l^ 
in 0*01 ml alkaline solvent. Both control and. 
experimental fishes were autopsied after the terjcni- 
nation of the experiments ; blood was taken from tl^e 
caudal artery after cutting the' caudal peduncle and 
the total counts (per mm® of blood) of erythrooytes, 
leucocytes, and thrombocytes were determined wifh. 
the Unopette System. 

The results are summarized in Table I. T4o 
significant change was observed in the cellular lolood. 
components in the hypophysectomized killifLslx in 
sea water after ten daily injections of thyroxine. ITow- 
ever, the same hormonal treatment evoked a signi¬ 
ficant increase (p< 0*001) in the abundanco of 
circula'tting erythrocytes in fresh water ada.pted 
intact fish, with no effect on either leucocytes, or 
thrombocytes. Chronic administration of th© Hor¬ 
mone (20 daily injections) on fishes starved for 
four days showed a similar significant increase- in 
the number of erythrocytes. 


Table I 


Effects of intraperitoneal injections of DL-thyroxine, 5 pljg body weight in 0*01 ml alkaline solvent, on the 
elements in the circulating blood of intact and hypophysectomized male Fundulus heteroclitus adapted to fresh 
and sea water respectively. Controls were injected with the solvent 



Experiment Group 

N 


Parameter M±S.E. 



RBC X 10»/mm® 

WBC X lOVmm* 

Thrombs x 

1. 

Control, intact FW 

8 

3*51dz0-16 

2*76±1-01 

196-30±46*4O 


Expt’l, thyroxine (10 inj.) FW 

8 

4-42±0-14* 

2-20±0-37 

112-50 d=n-6o 

2. 

Control, intact FW 

10 

317±0*15 

2.44±1.07 

161-00±30-30 


ExptT thyroxine (20 inj.) FW 

11 

3*95±0*13* 

1.40 ± 0.51 

134-50±16-OO 

3. 

Control, hypophysectomized SW 

ExptT. hypophysectomized 

6 

3*05±0*3S 

0.83±0.29 

118'30±14*8O 


thyroxine (10 inj.) SW 

8 • 

2*94±0*21 

1.79dbl-07 

lll-30±9-9O 


♦Significantly different frorn controls, p< O-OOL 
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If one adheres to the mammalian concept that 
thyroxine administration raises red blood cell coimts 
in the peripheral circulation of hypophysectomized 
animals, one would expect the hypothysectomized 
hypothyroid Fundulus tO' elicit a similar reaction 
tO' the hormone. Contrararily, nO' effect on the abun¬ 
dance of erythrocytes was observed in the hypo- 
physectomized fish. The question now arises, what 
causes the erythrocytes to increase significantly in 
fresh water adapted intact fish receiving thyroxine 
injections ? The fact that thyroxine injection into 
intact fish increases the number of circulating 
erythrocytes but not in hypophysectomized reci¬ 
pients may indicate a pituitary factor being stimu¬ 
lated by thyroxine. In hypophysectomized fish 
thyroxine per se has no effect and the absence of 
the effect may reflect the absence of the pituitary 
factor. 
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NUCLEIC ACIDS IN THE DARK AND WHITE 
MUSCLES OF A FRESHWATER CARP, 
BARBUS STIGMA (CUV. AND VAL.) 

Althogh the number of papers reporting the bio¬ 
chemical and physiological variations between the 
dark and white muscles of fishes are fairly exten- 
sivei"6, no attempt appears to have been made to 
furnish a comparative account of the nucleic acid 
contents of the two' types of muscles. The present 
study was undertaken to find the quantitative 
differences in the ribose nucleic acid (RNA) and 
deoxyribose nucleic acid (DNA) in the dark and 


white muscles of a freshwater carp, Barbus stigma 
(Cuv. and VaL). 

Fishes captured by cast nets off the freshwater 
ponds of Aligarh (lat. 27° 34' 30" N, long. 78° 
4' 26" E) were with the laboratory water at 
23° d- 2° C and the dissolved oxygen concentra¬ 
tion was maintained at 5 zh 2 ppm. At the time 
of investigation the specimens were killed by 
decapitation and the samples of the dark and white 
muscles were removed from the trunk region. 
The method for the extraction of RNA from the 
tissues and its determination by the orcinol reaction 
was the same as given by Schneider^. Orcinol was 
purified by dissolving it in boiling benzene and\ 
crystallizing it after adding hexane. A standard 
curve was prepared, relating the optical density to 
micrograms of RNA, with purified yeast ribose 
nucleic acid serving, as the standard. DNA was 
extracted by the procedure of Webb and LevyS and 
estimated by Croft and Lubrans’® modification of 
Burt/on’S(^<^ method of diphenylamine reaction. 
Diphenylamine was purified first by recrystallizing 
it from boiling hexane and thereafter carrying out 
the same treatment with petroleum ether as a sub¬ 
stitute to hexane; The values were compared with 
a calibration curve, prepared by relating the color 
intensity to micrograms of DNA, with highly 
polymerized calf-thymus DNA as the standard. 

For the above estimations the color intensity was 
read on a Bausch and Lomb' Spectronic 20 Spectro¬ 
photometer. 

The RNA and DNA contents of the dark and 
white muscles are given in Table I. 

Tab le I 


RNA and DNA contents of the dark and white muscles 
of Barbus stigma 



RNA 

DNA 


(/xg/100 mg fresh 

(/L6g/100mgfresh 


tissue) Mean 

tissue) Mean 


± S.E. 

± S,E. 

Dark muscle 

110-491±5-237 

10-286dzl*028 

White muscle 

79*412±3-065 

6*280±0'624 


ih S.E. = Standard error. 


It is evident from the table that the RNA content 
of the dark muscle is significantly higher (P< 0-10) 
than that of the white muscle. The amount of DNA 
contained in the dark muscle is also greater (P < 0 -20) 
than that in the white muscle. The higher level of 
RNA in the dark muscle in comparison tO' that in the 
white can be attributed tO' the greater metabolic 
activity in this tissue. Other biochemical and 
physiological investigationsii'i^ also suggest that 
unlike the white niuscle which -is directly concerned 
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with the mechanical activity, the dark muscle per¬ 
forms a variety of metabolic functions, resembling 
the liver in many respects. The apparently hi^er 
amount of DNA in the given weight of the dark 
muscle is due to the fact that this tissue consists 
of cells which are smaller than those of the white, 
and as a result a larger number of cells are expected 
to contribute to the given weight of the dark 
muscle, and thereby increasing the value of DNA 
per unit weight of the muscle sample. This has 
been supported by some earlier microscopical 
observations on the cell dimensionsiS'i^. 

We thank Prof. S. M. Alam, Head, Department 
of Zoology, A.M.U., for extending laboratory 
facilities. One of us (SM) is grateful to the 
Council of Scientific and Industrial Research, New 
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CHEMICAL CONTROL OF DOWNY MILDEW 
OF SORGHUM 

Chemical control of downy mildew of Sorghum 
incited by Sclerospora sorghi is a much debated 
subject:. In this article the chemical control 
achieved is described. 

Considerable experiments were conducted using 
various fungicides as seed treatment and spray 
since 1970. Ultimately two fungicides (alkyl 
bisdithiocarbamates) one containing zinc (Dithane 
Z-78) and the other a coordination compound of 
zinc and manganese (Dithane M-45) were selected 
because of their ready availability and wide 
spectrum of activity. The experiment was con¬ 
ducted during two Kharif seasons, viz., 1974-75 
(season I) and 1975-76 (season II). 

The experiments were laid out in both seasons 
in Random Block Design with four replications. 
The plot size was 4*5 m x 2*7 m. The spacing 
between the plots was 1*5 m. Spacings between 
rows and plants were 45 cm and 15 cm respectively. 
A suspectible line of Sorghum (DMS 652) was 
employed as test plant. The crop was fertilized at 
the rate of 15 N, 15 P, 15 K per acre. Individual 
plots received 400 g of the fertilizer mixture. 
Artificial inoculation was carried out by incorpora¬ 
ting powdered shredded leaves of Sorghum containing 
oospores of Sclerospora sorghi. Disease incidence 
was recorded 45 days after planting. 

Season I (1974-75) 

1. One Kg of the seed was mixed intimately with 
6 g of the active ingredient of the fungicides. 

2. Seed treatment plus foliar spray at a concentra¬ 
tion of 3 g active ingredient of the fungicides per 
litre of water. 

3. Foliar spray alone. 

4. Control. 

The crop was sprayed first, when the seedlings 
just started to emerge from the soil (about 6 days 
after sowing). This was followed by three sprays 
at weekly intervals. 

The data presented in Table I show that Dithane 
M-45 alone brought down the incidence of thq 
disease by 63%. Seed treatment alone 
did not reduce the disease incidence. Foliar spray 
alone and seed treatment combined with foliar 
spray gave similar results suggesting that foliar 
spray is the important practice contributing to the 
reduction of the disease. 

Season II (1975-76) 

There were four spray treatments using Dithane 
M-45 with controls. 

1. Only one spray after emergence of th^ 
seedlingSr 
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Table I 


Effect of Dithane M-45 and Dithane Z-1% on the incidence of downy mildew of Sorghum 



Per cent incidence of downy mildew (average of four replications) 

Season I 



Season II 

Dithane M-45 

Dithane Z-78 


Dithane M-45 

Seed treatment alone 

26-9 

37-0 

One spray 

22-9 


(31-2) 

(37-4) 


(28-5). 

Seed treatment plus 





foliar spray 

9-5 

26-9 

Two sprays 

15-9 


(15-1) 

(31-1) 


(23-4) 

Foliar spray alone 

9-6 

27-1 

Three sprays 

5-7 


(16-2) 

(30-7) 


(13-4) 

Control 

25-6 

31-5 

Four sprays 

2-8 


(30-1) 

(33-9) 


(9 0) 


Control 17*6 

( 21 * 2 ) 


S.E. = 5-33 S.E. = 5-16 S.E.=3-50 

CD. at 5% = 12-04 Not significant CD. at 5% =7-6 

CD. at 1% = 10-6 

(Figures in the parentheses show transformed values) 


2. Two sprays, first after emergence and the 
second a week after. 

3. Three sprays, first after emergence the second 
and the third at weekly intervals. 

4. Four sprays, first after emergence and second, 
third and fourth at weekly intervals. 

Data presented in Table I show that the 
disease can be controlled to the tune of 84% 
by a four spray schedule. The results achieved 
through a three spray schedule did not differ signifi¬ 
cantly from a four spray schedule. The disease 
incidence in control plots and single spray treat¬ 
ments did not differ significantly. It becomes quite 
obvious that the downy mildew of Sorghum can be 
controlled quite effectively by a spray schedule^ 
using zinc manganese ethylene bis dithiocarbamate 
(Dithane M-45). ! 

Sorghum Research K. A. Balasubramanian. * • 
Project, 

University of Agricultural 
Sciences, 

Dharwar 5, Karnataka, 

September 29, 1975. 


* Now Professor of Plant Pathology, College of 
Agriculture, A. P. Agricultural University, Rajendra- 
jiagar, Hyderabad 30, Andhra Pradesh, 


SUSCEPTIBILITY OF RAMIE WITH DIFFERENT 

GUM CONTENTS TO MICROBIAL DAMAGE 

Ramie, a bast fibre obtained from the plant Boeh- 
meria nivea, is well known for its strength, fineness 
and durability. Raw ramie fibre obtained by 
decortication contains a lot (10-40'%) of gummy 
matter, carbohydrate in nature. In order to make 
ramie usuable, it is first degummed to a certain 
extent with alkali, washed and then dried. It has 
been observed in this laboratory that ramie fibres 
of different gum contents are not equally suspectible 
to microbial damage when kept in storage. In 
order to assess the suitability of ramie products 
for different Kses, a study was made to find out 
the comparative susceptibility of remie fibres with 
different gum contents tO' microbial damage. 

Decorticated ramie for this study was obtained 
from Ramie Research Station, Sorbhog, Assam 
(variety R 1452, 2nd cutting, 1971) and degummed 
chemically to different gum contentsi’ 2 . xo 
maintain uniformity of the samples, the middle 
portions of the reeds were taken, cleaned and 
sampled under identical conditions. Bundles of 
each sample, 8" in length and 15 g in weight were 
incubated at about 30® C, moistened with 200% 
distilled water in sterile petri dishes under covered 
condition for different periods of time. Loss of 
moisture in the petri dishes during incubation 
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Table I 

Bundle tenacity* of ramie with different gum contents after incubation 


Bundle strength (g/tex) after incubation with 200% Bundle strength (g/tex) after 

moisture for exposure for 90 days to 

Gum Content %-normal atmospheric condi- 



0 

day 

15 

days 

30 

days 

45 

days 

60 

days 

90 

days 

tions 

23-0 

29-1 

10*0 

1-9 

1*9 

0** 

. 0 

20-8 

20-3 

28-3 

5*2 

0 

0 

0 

0 

24*0 

14-8 

30*4 

14*5 

0 

0 

0 

0 

19*8*** 

8-2 

33-3 

15*5 

10-7 

6-8 

6*8 

3-0 

23*4 

6*9 

34-4 

24*3 

22-3 

14*1 

12-7 

13-5 

24*5 

3-0 

33-3 

270 

26-8 

26-3 

24-3 

2M 

26*6 


* Results expressed as average of 3 replications. 

** Bundle strength 0 g/tex indicates that the fibre sample was so weak that it could not be tested by the 
method described. 

***This anomalous value might be due to sample variation. 


period was made up aseptically with distilled water 
once a week. Under the above conditions, only the 
microorganisms present in the fibres themselves 
were allowed to act on the fibres. At definite 
intervals of time, representative samples were taken 
out, washed first with water and then with rectified 
spirit and finally dried in air. This method 
facilitated quick drying of the samples. The 
samples were then tested for bundle strength in 
J.T.R.L. butodle strength tester^ in order to assess 
the extent of retention of fibre strength. A set 
of samples was simultaneously kept exposed to 
atmosphere in the room under normal conditions 
without addition of any extra moisture for 90 days 
and was tested for bundle strength. 

Results are presented in Table I which shows 
that more the gum content of the fibre, more is 
the extent of damage. On visual observation, it 
was also found that the extent of fungal growth 
was more or less proportional to the gum content. 

a-cellulase4 of ramie is highly crystalline and as 
such microorganisms cannot grow directly on it. 
Gum of the ramie fibre being a heterogeneous, carbo¬ 
hydrate complex serves as a ready nutrient and! 
source of energy to the damaging microbes. As a 
result, the fibre with more giim becomes more 
susceptible to microbial damage, but ramie with 
about 6-7% gum is fairly resistant to damage 
(Table I) compared to those of higher gum content. 
Degumming to this extent can be conveniently and 
economically achieved in industry. 

The authors are indebted to Dr. S. B. Bandyopa- 
^hyay, Director, for his continuous encouragement 


and helpful suggestions and to Shri N. Geo. Paul, 
Officer-in-Charge, Testing Department, for festing of 
the samples. 
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, THE EFFECT OF A DESYNAPTIC GENE ON 
B-CHROMOSOMES IN PEARL MILLET 

The morphology of B-chromosomes at pachytene 
and their pairing behaviour at diakinesis and meta¬ 
phase I in Pennisetum typhoides S and H were 
reported earlier (Pantulu^ ; and Pantulu and 
Manga^). B-chromosomes, up to 3 had no signi¬ 
ficant effect on the mean chiasma frequency of A— 
chromosomes but increased the variance of the 
mean. However, the presence of 5 or more B’s 
produced deleterius effect like desynapsis of A- 
chromosomes. In Pyrgomorpha krausi (Lewis and 
Johns) and in rye (Jones and Rees^) the behaviour 
of B’s was suggested to be influenced by the A- 
chromosome genotype and the effect of B’s on Ar 
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chromosomes was considered to result from an 
interaction between the two' types of chromosomes. 

The present investigation was aimed at a study 
of the effect of a desynaptic gene, which produced 
desynapsis of the A-chromosomes, on the pairing 
of B’s in P. typhoides. Among the progeny of a 
plant treated with 0-4% colchicine one plant was 
a desynaptic with 14 imivalents in a large number 
of cells and the mean chiasma frequency in this 
plant was 0-68 per cell. The desynaptic condition 
was inherited as a monogenic recessive. In F^, and 
further generations desynapsis was variable with 
mean chiasma frequencies ranging from 2*91 tO' 
6*93 per cell. Plants showing extreme desynapsis 
were totally sterile on selling and therefore were 
maintained by controlled pollination using desynap¬ 
tic plants as females. Even after controlled polli¬ 
nation seed set was about 10%. 

The lines carrying B-chromosomes were main¬ 
tained by selfing for over 10 generations. The B’s 
when originally recorded had subterminal centro¬ 
mere with a heterochromatic short arm. In the 
long arm a heterochromatic block adjacent to the 
centromere and 8 chromomeres in the euchromatic 
long arm were present. The number of B’s varied 
within and between plants from 1 to 4, but there 
were no detectable differences either in length or 
morphology between the B’s. But in plants after 
several generations of selfing in addition to B’s 
with the above morphology, designated as standard 
type, two other types were present with different 
sizes and morphology. These are designated (1) 
deficient B’s in which 2-3 chromomeres in the long 
arm were missing and (2) iso-B’s, derived from the 
long arm of the deficient B’s. 

Deficient and iso-B’s were also^ different in their 
effects on A-chromosome chiasma frequency. In 
non-desynaptic diploid plants 2-4 deficient B’s 
produced a decrease in the mean A-chromosome 
chiasma frequency while 1-2 iso-B’s produced an 
increase in the mean. 

In a cross between a desynaptic plant without 
B’s and a non-desynaptic plant with 2 standard 
and 2 deficient B’s, four plants were with B- 
chromosomes. One of the plants had one standard 
and two deficient B’s, while the other 3 carried two 
standard and twO' deficient B’s. As expected all the 
F^ plants were normal (non-desynaptic), and there 
was no detectable difference in the mean chiasma 
frequency of the A-chromosomes as compared tO' 
normal plants without B’s. Due to unfavourable 
weather conditions F 2 progency could be obtained 
from one F^^ plant only. There were 17 plants of 
which 13 were non-desynaptic and 4 were desy¬ 
naptic thus segregating in the expected 3 : 1 ratio. 


Of the 4 desynaptic plants, one was without B’s, 
(one plant had three standard B’s and two' plants 
had two standrad and two deficient B’s each. Among 
the 13 normal plants., two were without B’s, 3 had 
only standrad B’s and 8 plants had standard and 
deficient B’s in different proportions. 



Figs. 1-4. Fig. 1. Diakinesis in desynaptic plant 
showing 3 standard B's ; 5 A-chromosome bivalents 
and 4 univalents. Fig. 2. Diakinesis in normal 
plant showing trivalent association of 3 standard’ 
B’s and 7 A-chromosome bivalents. Fig. 3. Diaki¬ 
nesis in desynaptic plant showing 2 standard 
plus 2 deficient B’s and 5 A-chromosome bivalents 
and 4 univalents. Fig. 4. Diakinesis in normal 
plant! showing quadrivalent associations of 2 standard 
plus 2 deficient B’s; 7 A-chromosome bivalent. 

For the study of the effect of desynaptic gene, 
on the pairing of B-chromosomes, meiosis in the 
PMCs lof desynaptic plants with B’s was compared 
with that in non-desynaptic plants with the corres¬ 
ponding number and type of B’s. . When standard 





420 


Letters to the Editor 


[ Current 
Science 


Table I 

Associations of A and B-chromosomes at Diakinesis in non-desynaptic and desynaptic plants without and with B s 


Plant 

A-chromosome associations 

B-chromosome associations 

Total 
no. of 

Ring 

Rod 

r-^Uni 

Qua Tri Bi Uni 

cells 

Desynaptic with¬ 
out B’s 

145(1*45) 

300 (3*00) 

519(5-10) 


100 

Desynaptic with 

3 St. B’s 

210(2*10) 

318(3*18) 

344(3*44) 

3(0 03) 295(2-95) 

100 

Desynaptic with 

2 St. -j- 2De.B’s 

233(1*16) 

488(2*44) 

1358(6*79) 

47(0-235) 360(3-3) 

200 

Non-desynaptic 
without B’s 

1116(5*58) 

284(1*42) 

.. 

.. 

200 

Non-desynaptic 
with 3 St. B’s 

590(5*90) 

110(1*10) 


73(0-73) 26(0-26) 29(0-29) 

100 

Non-desynaptic 
with 2 St. 

+ 2 DeB’s 

1180(5*90) 

220(1*10) 


81(0-405) 67(0-335) 42(0-21) 42(0-225) 

200 


' ( ) ’—Numbers within brackets indicate the mean number of associations per cell. 
St—Standard B’s. De—Deficient B’s. 


B’s alone or when standard and deficient B’s were 
present together in the desynaptic plant the B’s did 
not form multivalents and the univalent frequency 
was much higher than that in the normal plants of 
corresponding B classes (Table I; Figs. 1 and 2). 
The absence of multivalent formation and the very 
low bivalent frequency in the desynaptic plants 
were the result of low B-chromosome chiasma fre¬ 
quencies. The mean B-chromosome chiasma fre¬ 
quencies in the desynaptic plants were significantly 
lower than those in the normal plants of corres¬ 
ponding B-cIasses. When three standard B’s were 
present in the desynaptic plants their mean chiasma 
frequency per cell was 0*031 whereas in the 
normal plants it was 2*12. Similarly, in desynaptic 
plants with two standard and two deficient B’s the 
mean chiasma frequency per cell was 0*162 and in 
normal plants of corresponding B class the value 
was 3*01. These results clearly show that the effect 
of the desynaptic gene on the association and 
chiasma frequency (Of B-chromosomes is similar to 
that on the A-chromosomes. 

The effect of B chromosomes on A-chromosome 
associations was studied taking the desynaptic plant 
without B’s as the control. When three standard 
B’s were present in the desynaptic plant there was 
a significant increase in the A-chromosome bivalent 
frequency and decrease in univalent frequency. In 
plants with standard plus deficient B’s there was 
a significant increase in the univalent frequency of 


the A-chromosomes. In normal plants with three 
standard B’s or two standard plus two deficient B’s 
the B’s had no effect on the A-chromosome associa¬ 
tions or chiasma frequencies. 

The Junior author is thankful to C.S.I.R. for 
the award of a Junior Research Fellowship during 
the tenure of which this work has been done. 
Department of Botany, J. V. P|antulu. 

Andhra University, M. V. Subba Rao. 

Waltair 530 003, 

India, September 15. 1975. 
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ROLE OF COMPONENT COMPENSATION IN 
IMPARTING GENETIC HOMEOSTASIS FOR 
FRUIT PRODUCTION IN AUTOGAMOUS 
TOMATO CULTIVARS 

Recently, a number of theories have been 
advanced to explain the phenomenon of genetic 
homeostasis in heterozygote populationi’3. How¬ 
ever, the precise information about the mechanics 
of homeostatic mechanism in stabilising the overall 
fruit production in homozygotes and particularly 
in tomato genotypes is rather inadequate. Such a 
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mechanism in tomato oould be attributed to the 
component compensation and the mutual balance 
of a few or a number of characters with different 
rates of changes in building up overall fruit produc¬ 
tion. It may be likely that in stable cultivars, the 
characters influencing the overall fruit production 
might be compensating in such a way that the 
stability of total fruit production is not lost but is 
maintained regardless of the fluctuations in the 
environmental parameters. In the present work, 
this hypothesis was basically put to test and a detail¬ 
ed genetic analysis was conducted with 25 cream 
cultivars combed out from a tomato germplasm of 
228 varieties maintained at this University. They 
were grown under four different environment con¬ 
ditions (Winter, 1972 ; Summer and Winter, 1975 
and Summer, 1974) in a randomised block design 
with three replications. Observations were recorded 
on fruit yield and seven characters known to be 
influencing fruit production in tomato. 


been given in Table I. Stability parameters were esti¬ 
mated as suggested by Eberhart and Russel (1966)2. 
Stability of fruit yield has been related to stability 
of height of plant, days to first fruit set, and number 
of inflorescences per plant. 

The detailed statistical analysis (Table I) revealed 
that the stability of a number of primary branches 
had a negative influence on the stability mechanism, 
its direct effect on the stability of the fruit yield 
being — 0-554. Days to fruit set and height of 
plant had the maximum direct effect (0-419 and 
0-401 respectively) on the stability of the yield 
expression. The tomato cultivars, namely, Sanmar- 
sano, Roma and 2152-14 were observed to be most 
stable and possess a balanced homeostatic genetic 
system. Invariably, these varieties were highly 
stable for the characters days to first fruit set and 
height of the plant. These were, however, highly 
unstable for the character, number of primary 
brancjhes. Varietijes Sg First, M^argliobe, HSIOI, 


Table I 

Direct and indirect effects of the component characters to induce genetic homeostasis in tomato 


SI. Characters 

No. 

1 

2 

3 

4 

5 

6 

7 

Correlation with 
genetic homeostas is 
of fruit production 

1. No. of days to 
first fruit set 

0-419 

0-034 

0-020 

-0-126 

-0-107 

-0-006 

-0-014 

0-221 

2. No. of days to 
first fruit 
ripening 

-0-185 

-0-077 

0-019 

0-184 

0-104 

-0-017 

0-039 

0-068 

3. Height of plant 
(cm) 

0-021 

-0-004 

0-401 

0-264 

-0-086 

-0-067 

-0-041 

0-488* 

4. No. of primary 
branches per 
plant 

0-095 

0-026 

-0-191 

-0-554 

0-113 

-0-030 

-0-00 

-0-582** 

5, No. of inflore¬ 
scences per 
plant 

0-109 

0-019 

0-084 

0-152 

-0-410 

0-184 

0-022 

0-159 

6. -No. of fruits per 
plant 

0-006 

-0-003 

0-069 

-0-043 

0-196 

-0-386 

0-023 

-0-185 

7. No. of locules 
per fruit 

0-041 

0-021 

0-114 

-0-076 

0-061 

-0-061 

-0-146 

-0-047 


** Significant at 5% and 1% level of probability respectively. 


The underlined figures indicate the direct effect, the remaining ones (1 to 7) are the indirect effects. 


As a first step towards identifying marker 
characters whose stability leads to the homeo¬ 
stasis in the total fruit production, correlation 
coefficients were worked out between the various 
stability parameters (bi^s) among the yield and the 
components of the yield. The results obtained have 


Momor and Best Of All were observed to be 
highly unstable varieties. In these cultivars, days 
to first fruit set and height of plant were highly 
unstable. However, these were stable for the 
character, primary branches per plant. From these 
observations, it could be deduced that in a homeo- 
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static genotype of tomato, the component charac¬ 
ters like days to first fruit set, plant height and 
number of primary branches act in a compensating 
manner with each other in the changing environ¬ 
ments and provide the tomato cultivar the ability 
to give a buffering mechanism and the consistent 
performance. On the other hand, in the unstable 
varieties, the above-mentioned characters do not 
compensate each other to adapt them tO' the 
changed environmental parameters and hence the 
cultivars exhibit a lower expression of fruit produc¬ 
tion under stress conditions. 

The authors are thankful to Dean, Agriculture, 
Dean, P.G.S. and Associate Director, H.R.C., for 
facilities and encouragements. K. V. Peter, 
acknowledges I.C.A.R. for the financial support. 

Department of Horticulture, K. V. Pbter. 

Department of Plant Breeding, B. Rai, 

G.B. Pant University of Agriculture 
and Technology, 

Pantnagar, Nainital, 

U.P,, India, October 8, 1975. 
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EFFECT OF GAMMA-KATIATION ON 
MIIOSIS 

Gamma-radiation has now been widely used for the 
artificial productios of genetic variants in the plants. 
In the present study, the effect of gamma-irradiation 
on mitosis of barley (Hordeiim vulgare L.) root 
tips was investigated. 

Seeds of cultivated six rowed barley variety, 
irradiated with four doses of gamma- 
rays from Co^f> source at Bhabha Atomic Research 
Ctntre, Trombay, Bombay. The different doses 
were 20 Kr, 30 Kr, 40 Kr and 50 Kr. The 
irradiated seed samples were germinated on different 
moist blotting papers and when the root tips attained 
a height of 1 to 1*5 cm., they were collected and 
fixed in 1 : 3 acetic-alcohol. After 24 hr interval, 
these root tips w^ere transferred in permanent 
fixative of 70% alcohol and kept in a refrigerator. 
Before squashing, the root tips were hydrolysed in 
1 N HCl at 60° C for 5 minutes and then squashed 
with 2 or 3 drops of aceto-orcein stain on clean 
slides under microscope. Observations were recorded 
on the number of dividing cells at different stages 
of mitosis and the various types of abnormalities 
produced by gamma-radiation are recorded in 
Table I. 


Except with the 30 Kr dose, increase in radiation 
dose increases the number of cells in prophase 
stage and the relationship between radiation doses 
and cells in prophase stage was found linear. It 
can, therefore, be concluded that the radiation 
induces inhibition of mitosis. ‘Relationship between 
the doses of radiation and cells in metaphase, 
anaphase and telophase was, however, not linear, and 
highest percentage of metaphase, anaphase and telo¬ 
phase cells were recorded at 30, 40 and 50 Kr 
doses respectively. 



Figs. 1-4. Fig. 1. Showing chromosomes with 
fragments. Fig. 2. Chromosomes clumping at 
metaphase with fragments. Fig. 3. A dicentric 
chromosome bridge at anaphase. Fig. 4. Dicentric 
chromosome bridge with ^ lagging chromosomes at 
anaphase. 

Tht different types of mitotic aberrations observed 
in the present study were : chromosome breaks (frag¬ 
ments), bridges, stickiness and micro-nuclei. 
Chromosome fragments were found in all the four 
doses of radiation and the highest frequency was 
recorded at 50 Kr followed by 40 Kr, 30 Kr and 
20 Kr. The relationship between the frequency of 
radiation doses and chromosome fragments was 
found linear. This type of linear relationship 
between the frequencies of the two types of 
chromosomal aberrations (fragments and bridges) 
and X-ray doses was reported earlier in many 
plant materials by Sax and Bmnfield (1943), 
Caldecoll et al._ (1959) and Yagy and Morris 
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Table I 

Frequency of dividing celh and type of chromosomal aberrations at different mitotic stages in irradiated barley 

(Hordeum vulgare) material 


Radiation Dose 

Total No. of - 
cells studied 

Dividing cells at different mitotic stages 

Frophase (%) 

Metapha<^e (%) 

Anaphase (%) 

Telophase (%) 

20 Kr 

400 

870 

8-0 

4-0 

1-0 

30 Kr 

500 

86*0 

9-0 

3-0 

1-0 

40 Kr 

300 

89*0 

6-0 

40 

1-0 

50 Kr 

300 

890 

5-0 

3-0 

2-0 


Types of abnormalities 


Abnormal cells observed 


Fragments at 
metaphase 


Bridges at 
anaphase 


Stickiness at 
metaphase 


Micronudei at 
telophase 


i NU. 


No. 

o/ 

.0 

No. 

% 

No. 

0/ 

' u 

No. 

/o 

4 

i-0 

2 

0-5 

2 

■ 0-5 





11 

2-0 

5 

1-0 

4 

0-S 

1 

0-2 

1 

0-2 

12 

4-0 

4 

1-3 

5 

1-7 

1 

0-3 

2 

0-7 

18 

6-0 

5 

1-7 

7 

2-3 

2 

0-7 

4 

13 


(1957). Chromosome bridges were, however, 
found in anaphase and telophase stages and the 
highest frequency was observed at 50 Kr dose. 
Most of the chromosome bridges observed were 
double stranded and criss-crossed. The presence 
of paired dicentric chromosome bridges and frag¬ 
ments suggest that the resting chromosomes 
behave as monopartite and the chromo¬ 
some bridges and fragments are the result 
of breakage at chromosome level rather than 
chromatid level. Also the frequfency of fragments 
per cell was more than that of the chromosome 
bridges, indicating the chromosomes deletion in 
addition to the formation of dicentric chromosomes. 

As reported by Marquard (1938) and Darlington 
(1945), chromosome stickiness in the result of 
the alteration of surface properties of the chromo¬ 
somes due to radiation. In the present investiga¬ 
tion, chromosome stickiness was observed in both 
metaphase and anaphase stages and did not show 
any relationship with the radiation doses. Hence 
it can be concluded that stickiness does not prevent 
anaphase movement, except some hindrance of 
chromatid separation. 

High frequency of occurrence of micronuclei was 
found in cells when the percentage of fragments 


was high. This indicates that some of the frag¬ 
ments would form micronuclei and the relationship 
between the doses of radiation and frequency of 
micronuclei was linear. Also, it could be concluded 
that the occurrence of micronuclei is an efficient 
measure of chromosome damage. 

The study was carried out under the guidance of 
Dr. K. Das, Head of the Department. 

Our thanks are due to Dr. R. P. Chaudhary, 
Dean, Banaras Hindu University, for providing the 
facilities. 

Department of Plant 
Breeding, 

G.B. Pant University of 
Agriculture and Technology, 

Pantnagar (Nainital), U.P. 
and 

Assam Agriculture University, 

Assdcm,. November 14, 1975. 
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PROMISING NEW MULTIPLE INSECT 
RESISTANT RICE VARIETIES 

The gall midge, the stem borers and the vectors of 
rice virus disease, i.e., leaf hoppers and thi 
planthoppers constitute the major in insect pests 
of rice that cause considerable yield losses annually 
in the different parts of the country. Effective and 
economic chemical control of these is rather 
difficult to achieve, as it is dependent on factors like 
timing, dosage, method and frequency of applica¬ 
tion of insecticides. Thus evolving high yielding 
rice varieties combining field resistance/tolerance to 
the major pests would provide an effective alter¬ 
native. 

With the objective of developing lines possessing 
resistance/tolerance to pests, varieties in the genetic 
stock collection being maintained at the Central 
Rice Research Institute, Cuttack, are regularly 
screened for their reaction to pests to provide 
donors for utilization in breeding programmes. This 
had resulted in the identification of a number of 
resistant donors for the different insects some 
of which are listed below. 


Donors 


Varieties 


Gall midge ., 


Stem borer .. 

Leaf hopper .. 
Planthopper .. 


Ptb 10, Ptb 18, Ptb 21, Leaung 152 
ARC 6158, ARC 5984, ARC 6221’ 
JBS 446, JBS 673, MNP 30, MNP 
471. 

TKM 6, Ptb 18, Ptb 21, Leaung 152, 
CB I, CB ir, Topa I, W 1263, 
GEB 24. 

Ptb 18, Ptb 21, TKM 6, W 1263 
Ptb 2, Ptb 7 

TKM 6, ARC 6238, AC 255, Ptb 21, 
Ptb 33 


The degree of resistance of these donors is 
later oonfirmed under artificial conditions. The 
varieties exhibiting a desired level of tolerance/ 
resistance to one or more major insects are 
crossed to selected high yielding types to develop 
high yielding strains combining good yield 
potential and desired level of resistance. 

Forty cultures combining good yield potential 
and a desired level of resistance to more than one 
insect pe;sts, were subsequently identified from 
seven crosses involving four donors. From these 
cultures, based on data collected from different 
sources, four were finally retained. The informa¬ 
tion on these cultures along with that of Jaya is 
presented in Table I. These cultures mark a 
significant improvement over the existing varieties. 
In addition to the data provided in Table I, it may 
be said that CR 94-MR-1550 is sulitable for late 
planting in kharif (e.g., after the harvest of jute) 
and can tolerate transplanting of aged seedlings 
(upto 60 days age) without any appreciable reduc¬ 
tion in yield. Even under 0 nitrogen level, this 
had yielded better than several released high 
yielding varieties. 

CR 139-1047 has been reported to possess a high 
degree of resistance to bacterial leaf blight in 
international baterial blight nursery trials con¬ 
ducted at many test locations in India, Ceylon, 
Thailand, Indonesia, Philippines, etc. 

The new dwarf rices released thus far in India 
possess low level of field resistance to common rice 
pests and as a result, the varieties have already 
become susceptible to major pests in several parts 
of the country. In fact, in parts of Kerala, the 
incidence of planthoppers has been reported to have 


Table I 

Insect and disease reaction and yield of promising multiple insect resistant cultures 


Reaction to Yield (t/ha) 

Culture Cross-Duration without prot. Grain 

Gall Stem Leaf Plant- RTV BLB Blast (days)-character 

midge borer hopper hopper' Kharif 


CR94-MR- (Ptb 21 x 
1550 Ptb 18) 


IR 8 

R 

MR 

R 

MR 

CR 57-MR- IR 8 X 

1523 Ptb 21 

R 

MR 

R 

R 

CR 138-928 Jaya X 

TKM 6 

:..s . 

R 

R 

MR 

CR 139-1047 (TKM 6 X 
IR 8) 
TKM 6 

s 

R 

MR 

MS 

Jaya (suscep- T (N) 1 x 
tible check) T 141 

s 

S 

S 

S 


R 

MR 

S 

130 

3-5 

Medium bold 
red rice 

R 

S 

MR 

124 

3-2 

Medium bold 
white rice 

MR 

MR 

MS 

137 

3*0 

Long slender 


white rice 


MS 

R 

R 

135 

3-0 

Long slender 
white rice 

S 

'S 

MS 

140 

1-5 

Long bold 
white rice 
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reached an alarming situation. The large scale 
introduction of the multiple resistant varieties in 
the different insect problem areas would reduce the 
losses in yield and directly contribute to increased 
production. Minimum plant protection especially 
in the seedling stage might be taken as an additional 
precaution in pest endemic areas. 

The authors are grateful to Dr. S. Y. Padma- 
nabhan, Director, Central Rice Research Institute, 
Cuttack, and Dr. R. Seetharaman, Project 
Director, All India Coordinated Rice Improvement 
Project, Hyderabad (formerly, Head, Division of 
Genetics, CRRI, Cuttack), for their valuable sugges¬ 
tions and encouragement. 

All India Coordinated Rice M. V. S. Sastry. 

Improvement Project, 

Hyderabad 500 030, 
and 

Central Rice Research 
Institute, 

Cuttack 6 , October 1, 1975. 


P. S. Prakasa Rao. 


FIRM SEEDS IN THE FINGER MILLET 
(ELEUCINE CORACANA, G.) 

There is very little published data concerning 
dormancy in finger millet (ragi). The present work 
deals with the dormancy in ragi and the methods of 


Delouche (1964) on rice. Suspecting the pseva- 
lence of dormancy in the seeds, fresh samples 
were drawn from the original lot and tested for 
germination after giving the treatments as in 
Table I. 

Results and Discussion 

The germination percentages obtained after the 
end of test are as given in Table I. 

The statistical analysis showed that the results 
are highly significant. From the data (Table. I) it 
is evident that germination of ragi seeds was 
omproved by vairious seed treatments. Methods 
like treatment with 0 - 20 % solution of potassium 
nitrate and soaking were found more effective than 
scarification. It is probable that efficient Lcarification 
may bring up the level of germination to that of 
other methods. Delouche (1966) while working 
with graminae seeds reported that impermeability of 
the pericarp-seed coat complex to oxygen (but not 
to water) was the main cause for the dormancy which 
could be overcome by rupturing the pericarp-seed 
coat complex mechanically. In the present investi¬ 
gation the treatments have helped in softening or 
by mjcchaniaal breaking the iseed coat complex, 
which, probably acted as a physical barrier for the 
entry of oxygen into the seeds. The ungerminatedi 
seeds when pricked with fine needle germinated well. 


overcoming the same. 

Such results 

Table f 

Showing germination percentages 

were also 

obtained 

by Delouche et al. 


Treatments 

RI 


RII 

RIII 

RIV 

Total 

Mean 

1 . 

0 - 2 % KNO 3 

95 


95 

97 

94 

381 

95 

2 . 

Soaking overnight 

86 


88 

90 

89 

353 

88 

3. 

Soaking for 3 days 

92 


89 

92 

90 

363 

91 

4. 

Scarification 

85 


S2 

80 

84 

331 

83 

5. 

Sand as substrata 

38 


40 

40 

35 

153 

30 

6 . 

Control (paper) 

25 


28 

29 

26 

108 

27 


CD. = at 1 % level 3-9157. 


S. Em. = 1-879. 


A sample of Tuma ragi’ was subjected tO' 
standard germination test as pti Seed Testing Manual 
(1969). Due to the presence of large number of 
fresh ungerminated seeds, dormancy was suspected 
to prevail in the seeds. The fresh ungerminated 
seeds were kept in the germination paper with regular 
supply of adequate moisture upto 45 days and tested 
for viability by priefking the seeds with a fine 
needle at an interval of one week as tried by 


(1964) on rice, Bass (1955) on wheatgrass seeds, 
Laude (1949) on oatgrass and Wayne et al (1962) 
on sorghum. Among the methods used for break¬ 
ing the dormancy, scarification appears to be fairly 
simple. The other methods are also quite efficient. 

Agricultural Department G. N. Kulkarni. 

(Seed Testing), V. Basayaraju, 

Hebbal, Bangalore, October 6 , 1975, 
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EFFECT OF HYDROGEN-ION CONCENTRATION 

ON THE ACTIVITY OF INCLUSION BODIES 
OF SPODOPTERA LITURA NUCLEAR 
POLYHEDROSTS VIRUS 

The subtle influence of pH on the activity and dis¬ 
solution of polyhedral inclusion bodies (PIB) of nuclear 
polyhedrosis virus (NPV) of Hellothis zea and Tri- 
choplusia ni has been reported earlier^’-. The present 
communication deals with the effect of different levels 
of pH on the activity of PIB of Spodoptera Utiira F. 

The purified suspension of PIB of S. litiira NPV 
obtained by differential centrifugation was brought 
to different pH levels^, viz., 9*8, 8-4, 7*0, 5-6 and 3*8 
by mixing with appropriate buffers. Virus with a 
concentration of 4-8 x 10® PIB/ml in the respective 
buffers was incubated at room temperature (28 °C) 
for one day and fed to twenty early fourth instar larvae 
along with host leaf. Larvae fed with virus free leaf 
dipped in phosphate buffer, pH 7-0 served as control 
and mortality counts were recorded at regular intervals. 

The study revealed that at neutral pH 7-0 highest 
larval mortality (100%) was recorded within 
4-55 days. At pH 8*4 and 5-6, despite a general 
decrease in the larval mortality (60 and 50%); 
the activity remained unaffected. Three to four fold 
reduction in the activity of virus was obtained at pH 
9-8 and 3-8 which concomitantly prolonged the 
mortality time, through 8*66 to 9-0 days with 30 and 
20% mortality respectively. Admittedly cent per cent 
pupation was recorded in control. 

The present results add additional support to the 
views of Bergold'^ who stated that the pH of the sus¬ 
pending media should not drop below 5*0 or rise 
above 8 * 5 in order to prevent the dissolution of PIB 
of NPV of different insects. Falcom suggested that 
basic pH of the cotton leaf surface might inactivate 
the NPV of Heliothis virus, in the present study it was 
observed that even though the tissue pH of castor 
leaf was 5-9, it did not affect the activity of the virus 
when the latter was brought to pH 7*0. It evidently 
shows that the tissue pH does not materially alter the 


activity of the virus. The results presented here clearly 
indicate that the virus should be maintained at near 
neutral pH for the effective control of insects. 
Department of Entomology, K. Narayanan. 

Tamil Nadu Agricultural T. R. Subramaniam. 

University, 

Coimbatore 641 003. 

June 7, 1975. 
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ROLE OF LEPTOCORISA ACUTA THUN. IN THE 

SPREAD OF BACTERIAL BLIGHT OF RICE 

The source of inoculum for the secondary spread 
of bacterial blight of rice in the field consists 
mainly of the bacterial cells released through the 
guttation drops or in the coze from leaves injured 
due to strong typhoonic rains (Anonymous, 1971); 
and. insects are rarely involved. However, studies 
on the role of insects in the spread of bacterial 
blight of rice were undertaken following the observa¬ 
tion that in many cases blight symptoms were 
initiated from the punctures on leaves which 
resembled insect feeding sites. The pathogen, 
Xanthomonas oiyzae could easily be isolated from 
such lesions, and the severity of the disease 
coincided with high populations of small insects 
and Leptocorisa acuta Thun. 

The insects were collected daily early in the 
morning and late in the evening and were separated 
into the respective types, crushed and inoculated on 
T (N)-l plants separately. Plants inoculated with 
distilled water served as control. Blight symptoms 
developed after 2 weeks only in plants inoculated 
with crushings of Leptocorisa. No symptoms were 
seen in the other treatments (Table I). Once the 
role of Leptocorisa was demonstrated, the experiments 
were elaborated further to determine whether the 
insects carried the inoculum externally or internally. 
Bugs were, therefore, collected and divided into two 
lots. One lot was surface-sterilized with mercuric 
chloride (0-1% for 5 min.). The sterilized and 
unsterilized bugs were crushed separately and the; 
supernatants inoculated on T (N)-l plants, Th^ 
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Table I 


Pathogenicity 

tests 

with 

insect macerates 

No. of leaves 

Test material- 

Inocu- Infec- % 

lated ted infection 

Lesion 

length* 

(mm) 

Heterogeneous 
population of 
insects (includ¬ 
ing Leptocorisa) 

25 

13 

52-0 

103 

All other insects 
(excluding 
Leptocorisa) 

35 

0 

0 

0 

Leptocorisa (with¬ 
out surface 
sterilization) 

38 

20 

52-0 

141 

Leptocorisa 
(after surface 
sterilization) 

35 

0 

0 

0 

Control (water) 

35 

0 

0 

0 


* Average length of rice leaf: 210 mm. 


temperature ranged between 26 and 38° C and 
relative humidity was 95% throughout the experi¬ 
ment. After 2 weeks the disease was noticed only 
in the plants inoculated with the crushings from 
iinsterilized bug^, thereby clearly indicating that the 
pathogen was present on the surface of the insect. 

The mechanical transmission of bacterial blight 
of rice by Leptocorisa resulting in the secondary 
spread of the disease has been established for the 
first time. Chewing insects and alsO' sucking 
insects like Nephotettix sp. have been reported to 
spread the disease in the field and the chewed 
areas were found to serve as points of entry for 
the pathogen (AICRIP, 1968). 

Under Indian conditions, the Leptocorisa popula¬ 
tion is known to increase only when there are 
early summer showers (relative humidity 80-82%) 
'[with an optimum temperature of 27° to 28°.C 
I (Reddy, 1968). Therefore, effective insecticidal 
control measures should be applied to keep down 
the pest population and thus reduce the incidence 
of the pest as well as the disease. 

Division of Mycology and M. S. Mohiuddin. 

Plant Pathology, Y. P. Rao. 

Indian Agricultural Research S. K. Mohan. 

Institute, I. P. Verma. 

‘New Delhi 110 012, 
kept ember 29, 1975, 
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EFFECT OF A MORPHACTIN ON GROWTH 
AND FLORA.L MORPHOGiiNESIS IN NIGELLA 
DAMASCENA 

Morphactins (derivatives of fluorine-9-carboxylic 
acid) affect various physiological and morphogenetic 
processes of a variety of plants^’-. Varied effects 
on flower development have also been reported-^‘^>. 
The present communication deals with the effect of 
a morphactin (EMD-7311 W) on grov^h and floral 
morphogenesis of Nigella damascena L. 

Eight-week-old plants of N. damascena were 
sprayed with 10, 25, 50, 100, 250 and 500 ppm of 
EMD-7311 W. Triton X-114 at 0-1% was used 
as surfactant. For controls, one set was treated 
with the surfactant only, while the other set 
remained untreated. Ten plants were used for each 
treatment. 

All the concentrations used affected growth, and 
development. The treated plants, generally, showed 
reduced activity of shoot apical meristem. Within 
a week after treatment, the leaves of plants treated 
with 100, 250 and 500 ppm rolled inward, and 
some branches started producing almost entire 
leaves instead of deeply-pinnatifid leaves. Four 
weeks after treatment when, presumably, the 
effect of chemical no longer persisted these branches 
bore normal leaves. 

In the plants treated with 250 and 500 ppm of 
morphactin, the visible appearance of floral bud 
was greatly delayed. None of the concentration 
used promoted flower formation. 

Several abnormalities were observed in the 
flowers of treated plants. In a few cases leafy 
bracts fused with floral buds, and such buds 
never anthesized. In some flowers the perianth 
became highly dissected or, at times, gamophyl- 
lous. 

Reduction in the number of stamens occurred 
in treated plants (Table I). 

Some stamens also became transformed into 
carpellate structures, and 5-7 additional ovaries 
developed in a flower. Occasionally, the carpels 
fused basally but were free at the apex exposing 
the ovules (Fig. 1). The production of twin 
ovaries, numerous ovaries of different size, enlarged 
ovary, increase/decrease in the number of styles, 
and fusion of styles were frequent, 
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Table I 

Effect of morphactin on the number of stamens 


Concentration of morphactin ppni 
Flowers* % —- 



0 

10-50 

100 

250 

500 

With reduced 

0 

0 

40 

45 

48 

number of 
stamens 

Stamen-less 

0 

0 

20 

48 

52 


* Average of 50 flowers.. 



Fig. 1. Carpels showing exposed ovules, x 2-5. 


These observations indicate that morphactin 
suppresses the stamens in N. damascena rendering 
hermophrodite flowers female. The selective male 
sterility induced by morphactin suggests a 
possible application in breeding procedures. The 
possibility of enhanced seed-yield due to formation 
of extra carpels, may be ujseful in hybrid seed 
produqtipn. Further work to elucidate the 
mechanism of action of morphactin is in progress. 

I am grateful to Dr. S. S. Bhojwani and Professor 
B. M. John for valuable advice, and to Dr. G. 
Schneider of E. Merck AG, Darmstadt, for a gift of 
morphactin (EMD-7311 W). The award of Junior 
Research Fellowship by C.S.I.R., New Dslhi, is 
gratefully acknowledged. 

Department of Botany, Anita Rani. 

University of Delhi, 

Delhi 110 007, India, November 24, 1975. 
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Integral Equation Via Imbedding Methods. 
By H. H. Kagiwada and R. Kalaba, Applied Mathe¬ 
matics and Computation, No. 6, (Addison- 
Wesley Publishing Company, Reading, Mass.), 
1974. Pp. xviii -f 382, Price $ 19.50. 

The book under review contains an exposition of 
modern methods of tackling integral equations. The 
imbedding methods developed by Richard Bellman 
and the authors has had a big impact in analytic 
and computational methods of solution of a variety 
of problems in physical and biological sciences. It 
is but appropriate that the authors who have 
significantly contributed to these areas have come 
foreward with a monograph which isolates and 
unifies the techniques of solving integral equations. 

The monograph is divided into eight chapters. 
The first chapter deals with the solution of the 
Fredholm equation 

« (0 = fit) T J y) li {y) dy 
0 

where 

M 

k (t,y)=^ 2 gtn it) h,n (y). 

mss 1 

The method is illustrated by a good number of 
examples backed up by a listing of tested computer 
programmes. This is followed by a discussion 
on resolvents for a class of initial value problems. 
The next chapter (4) deals with kernals having the 
form 

X 

kit^y) — /r (I t - y 1) = J e- l i~y i wiz) dz. 

0 

The results that have been obtained in the classical 
problems of radiation transfer are thrown in a 
general setting and the authors bring out the 
possibility of d:aling directly with certain functionals 
of the solution. Chapter 5 deals with the special 
technique of blending the imbedding method with 
other suitable techniques like quasi linearization. 
Chapter 6 contains a good treatment of the resolvents 
when the kernals are slightly more . general. This 
is followed by a presentation of general techniques of 
solving non-linear integral equations. Chapter 8 
deals with integral equations involving a parameter 
and the authors provide an. exposition of the so- 
called 'parameter imbedding’. This is . followed by 
a comprehensive treatment of radiative tra!nsfer. 
The final chapter contains a very short account of 


applicability of the methods to dual integral 
equations. 

The authors have put in considerable effort to 
isolate the methods from the various physical 
problems that have been solved during the last 
decade and present them in a cogent fashion. The 
book is a valuable contribution to the theory of 
integral equations. S. K. Srinivasan. 


Multiple Scattering Processes Inverse and 
Direct. By H. H. Kagiwada, R. Kalaba and S. 
Ueno. Editor R. Kalaba. (Published by Addison- 
Wesley Publishing Company, Inc., Advanced 
Book Program, Applied Mathematics and Com¬ 
putation Series), 1975. Pp. xvi -f 336. Price 
$ 21.50. 

This volume comes from a group of experts in. 
hte field of transport of radiation and astrophysics- 
who have been engaged for more than a decade in 
forging new and effective mathematical tooling for 
the treatment of key problems in transport theory, 
or in general, for analyzing boundary value problems, 
with a view to utilize effectively the vast inherent 
capabilities of the modern digital computer. Ani 
initial glimpse into these ideas was provided by the 
•book Invariant Imbedding and Radiative Transfer 
in Slabs of Finite Thickness, by R. E. Bellman, R. E. 
Kalaba and M. C. Prestrud (American Elsevier, 
New York, 1963). The present book takes us. 
further to- the forefront of a fascinating area of 
research in this field available till now only in 
research journals. I congratulate the authors in 
bringing forth such a lucid and self-contained 
book, which after laying the foundations of the 
imbedding approach, develops into a remarkable 
textbook, wherein theoretical and computational 
procedures are combined with- equal emphasis. 

Since multiple scattering is a central feature in 
many fields such as meteorology, diffusion of radia¬ 
tion, radiative transfer, neutron transport and heat 
transfer (to mention a few), this textbook is a must 
for graduate students in these fields. Also, 
this text provides a gourmet’s dish to the applied 
mathematician interested in boundary value 
problems, integral equations, system identification 
problems, etc. 

Chapter one introduces basic concepts in one¬ 
dimensional transport, and derives the key equations, 
the integral and differential equations satisfied by 
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J (/j x) ; u u, x)f the two types of source functions, 
r (:r) the reflection function and the internal intensities 
m (/j y), n (/, x) at any point t, of the right 
moving and left moving fluxes for a rod of length x. 
These are derived both analytically and using the 
imbedding principle and particle counting tech¬ 
niques. The famous x and Y functions of 
Chandrasekhar are set forth in a simple context 
here. Cauchy systems of equations for all these 
quantities are obtained in elegant ways. 

In Chapter Two, the radiative transfer equation 
relating to multiple scattering processes in an 
isotropically scattering slab is described in detail, 
including the function P (h x; v) which represents 
the probability that a light quantum absorbed at 
r finally emerges at an angle v. The equations 
governing the source function J (/, r, u), X (x, u), 

Y (.r, li) and I (t, x; v) (the internal intensity 
function) are arrived at by imbedding as well as 
by other analytical methods. The Cauchy system, 
for the coupled set of equations for these func¬ 
tions, is solved numerically using simple quadrature 
for different situations. The results of the numeri¬ 
cal computations, including the FORTRAN 
programs, are given in sufficient detail. These 
illustrate the advantages of using these imbedding 
techniques in handling boundary value problems. 

Chapter Three is a welcome departure from the 
usual treatments in radiative transfer theory. It 
deals with in great detail, the function b {t, x, v) and 
li (r, X, v) which relate to the intensities for 
omnidirectional incident flux at the top and bottom. 
Similarly <t> (t, x) which is related to the source 
function by equ’ation (3.16) is added to the 
armory of new functions. The upshot of these 
new developments is that we obtain the usual 
quantities, namely, the transmission function 
T (r, v; u)f the reflection function R (x, v; u), 
and other functions like J {x, v; u), X {x, v); 

Y (if; u) given by a set of algebraic equations 
involving b and h. This is a great advantage. 
The Cauchy system of equations governing b and 
h are obtained and detailed numerical methods and 
computer programs illustrate the types of calcula¬ 
tion involved. 

Chapter Four deals with homogeneous slabs of 
an atmosphere containing emitting sources of 
different types. Initial value differential equations 
for computing the internal and emergent intensities 
and all other relevant quantities are derived and 
illustrated with computer program details in a very 
lucid manner. The second half of Chapter Four, 
after explaining the quasilinearization methods, goes 
into details of estimating the parameters of the 
source distribution for various profiles. 


Chapter Five describes methods of treating the 
inhomogeneous media, while Chapter Six is devoted 
to isotropically scattering slabs bounded by 
reflectors of the Lambert law type or by specular 
reflectors. Ingenious methods such as replacing 
the reflector at the bottom by an equivalent absorb¬ 
ing slab are presented and the equivalence relations 
exhibited in great detail with a view to obtain the 
internal, as well as emergent fluxes, and other 
relevant information of physical interest including 
estimation of parameters, by initial value methods 
assisted by computer codes that considerably lighten 
the computational task. 

A number of well-graded examples, given at the 
end of each chapter, will provide the student a nice 
itimacy with the physical basis of several func¬ 
tions such as the b and Ii functions and in addition 
to this, lead him to appreciate the vital gains in 
using the approach of imbedding analysis for the 
boundary value problems (both direct and inverse) 
and for computing the kernel functions for integral 
equations. A good bibliography is provided at the 
end of each chapter. 

This is a welcome addition to the list of books 
published by Addison-Wesley in this series, 
and I may suggest that they might consider 
bringing forth a cheaper Asian edition to make 
this available to an extensive audience. 

R. Vasudevan. 


Fungi of India (Supplement to the List of Indian 
Fungi, 1962-72). By K. G. Mukerji and R. C. 
Juneja. (Emkay Publications, Delhi)., 1974. 
27-0 X 20-2 cm. Pp. 1-224. Price Rs. 50*00. 
Two disciplines of Fungi which are related are 
Mycology and Plant Pathology. While Fungi in 
general are mostly destructive because of the 
diseases they cause, some of them are useful too. 
Because of their great economic importance, the 
list of Fungi of India have been compiled by E. J. 
Butler and G. R. Bisby, up to 1930 and the supple¬ 
ments by B. B. Mundkur (1931-1938), K. Rama- 
krishnan and C. V. Subramanian (1938-1951), C. V. 
Subramanian and K. Ramakrishnan (1952-1956), 
R. N. Tandon and Sudhirchandra (1957-1962) and 
the present work by K. G. Mukerji and R. C. Juneja 
from 1962-1972. In all, 924 genera and 3,435 
species, recorded during 1962-1973, are compiled 
in the present work. After an alphabetical arrange¬ 
ment of the genera, every name is followed by an 
author. The authorities of the genera are based 
on the original publications and according to 
Ainsworth and Bisby (Dictionafy of Fungi, 6th ed., 
1971). After each generic name, the systematic 



Vol. 4i, Mo. 11 1 
June 5, 1976 J 



431 


position of the taxon is indicated and the large^^ 
number of references cited, 1687 in all, are useful 
for easy consultation. At the end of the book there 
is a list of generic names of hosts and also the 
substrata along with the fungi reported on them. 

It is thus a very comprehensive and useful work, 
thus bringing the list of Fungi up to 1972. The 
authors themselves have stated that a con¬ 
sistent application of the Rules oj Nomenclature 
has not been possible while preparing the index. 
An errata is appended for accurate reference. 

On the whole it is a very commendable work on 
the list of Fungi of India and therefore, must find 
a place as a very valuable and useful reference 
work in all Agricultural Universities and Depart¬ 
ments where studies on Fungi are carried out in a 
detailed and extensive manner. 

K. SUBRAMANYAM. f 

Information Retrieval Systems: Classification and 
Indexing in Science (3rd Edition, Completely 
revised). By B. C. Vickery. (Butter-worths, 

London), 1975. Pp. 228. Price $£5.50 net in 
U.K. only. 

Kowledge ceaselessly advances. With scientific 
and technical knowledge, above all others, that 
advance is ceassessl> accelerating daily in volume. 
To make this knowledge usable, large numbers of 
detailed papers and reports must be indexed by 
subject. Machines are coming into use to aid 
selection, but behind every index or machine, must 
be an analysis of the subject-matter. Classifica¬ 
tion is the. technique of subject analysis and the 
modern classification uses combinatory methods 
for subtler and more flexible terms than the 
traditional tree of knowledge. 

The book in its third revised edition describes 
and discusses the construction of classification 
schedules and their use in various types of indexing 
systems—alphabetical and systematic—and to 
examine the emergence of similar trends in mecha¬ 
nical selection. 

The introductory chapter illustrates the fact that 
classification is used in all forms of tool for infor¬ 
mation retrieval, to explain its value, to outline 
the structural features of subject classifications and 
to indicate some of the problems that arise in the 
construction. 

The classification of a subject field is analysed 
in the second chapter. Here are discussed subjects 
such as, facets within each • field, grouping terms 
within each facet; representation of entities by 
compounding characteristics, etc. 

‘'Classification for Arrangement” is discussed in 
the third chapter. It analyses the problems of 


classified arrangcmlent. Typical example of the 
arrangements of books in library shelves and of 
abstracts in a bibliographical publication are 
presented. 

Chapter four emphasises the importance of Nota¬ 
tion for the Classified Catalogue. It presents a 
condensed account of some basic features of notation. 

The aim of modern information retrieval is a 
fully flexible system which should provide : 
(1) specific reference to each subject, (2) reference 
to and from any of its compound terms ; and 
(3) to some degree of reference to each term from 
terms coordinate in array to it. This fact is well 
reflected in chapter five of the book, 
f Chapter six deals with an alternative method of 
indexing, developed over the past few decades, the 
postcoordinate approach. 

To supplement the above, there are four appen¬ 
dices, namely, (A) Historical aspects of the classifi- 
catio-n of science; (B) Examples of faceted classi¬ 
fications ; (C) Categories and (D) The classification 
of chemical substances. 

The first and second edition (enlarged) of this work 
appeared under the same title in 1958. In the 
present third edition, the text has been revised and 
updated. The classification of a subject field 
presented in the second chapter has been expanded 
to include new examples. The material on indexing 
chemicals has been removed, but a new-historical 
appendix on the classification of chemical sub¬ 
stances has been added. 

All the bibliographic references appended to each 
chapter have been considerably revised. However a 
small flaw has crept in, in this otherwise well 
presented book. The author has failed to link 
bibliographic references appended to each chapter, 
directly with the text, i.e., to convert them where 
appropriate into citations. The reviewer’s experienced 
doubt at times as tO' which of the items are 
relevant tO' a particular point. For instance, ini 
which chapter/section of the ‘Prolegomena’’ listed 
at the end of the chapter on “the need for classifica¬ 
tion” can we find the definition that “Traditionally 
subject fields have been equated with main classes 
and defined as “the fairly... .knowledge.”, referred 
on page 11 of this chapter. 

Sometimes there is nO' bibliographic references to 
support a textual description. For instance, on 
pages 6 and 7, there appears COSATI subject cate¬ 
gory list and a reference to this has been made on 
page 4, but in the bibliography for this chapter, 
there is no reference to COSATI at all. 

While the facts behind this study of classifica¬ 
tion and indexing are not original, except in so far 
as they are defived from some of the author^ 
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earlier works and articles, the manner of treatment 
and correlation of the facts can justifiably b. regarded 
as throwing new light on the subject. 

It is worth mentioning that the author 
acknowledges with profound respect the influence 
of Dr. S. R. Ranganathan, the doyen of library 
science in India as “the columinous writings of 
S. R. Ranganathan have influenced me greatly, as 
will be obvious and I had fruitful talks and 
correspondence with him”. 

Special Libraries and Information Workers would 
find it of immense help when they have to design 
indexing systems to meet the needs of their users. 
It is well produced, with attractive typography and 
layout and is an essential tool in the library. 
Unfortunately the price will restrict this book to 
very few purchasers other than libraries. 

T. K. S. Iyengar. 

G. S. R. Rao. 


Collected Papers o£ Sir Harold Jeffreys on 
Geophysics and Other Sciences (Vol. 4). 
Dissipation of Energy and Thermal History. 
Edited by Sir Harold Jeffreys and Birtha Swirles 
(Lady Jeffreys) (Gordon and Breach, Science 
Publishers, 42 William IV Street, London, 

W.C. 2), Pp. xviii + 523. Price £ 19,10. 

This is the fourth of six volumes of the collected 
papers of Sir Harold Jeffreys edited by Sir Harold 
and Lady Jeffreys. The papers reproduced in this 
volume have been grouped into five sections: 
(1) Dissipation in the Earth and Planets, (2) Radio¬ 
activity and Geological Time, (3) The Thermal 
History of the Earth, (4) The Origin of the Earth’s 
Surface Features and (5) Thermal Instability. 

The first section contains, among others, papers 
dealing with the viscosity of the Earth, Rock Creep 
and Tidal Friction. The paper on “Tidal Friction 
in Shallow Seas” is particularly interesting. 

The second section consists of four papers which 
use the process of radioactivity to obtain an 
estimate for the age of the Earth. 

The next group contains eleven papers dealing 
with the Thermal History of the Earth. Some of 


these papers are very interesting, and some even 
entertaining! The first paper is a serious criticism 
of Prof. Joly’s theory of Earth History. (In his 
book The Surface History of the Earth’ Prof. Joly 
had offered a theory of the thermal history of the 
Earth based on the hypothesis that so much heat 
is generated in the interior by radioactivity as to 
lead to widespread fusion !) The 1928 Phil. 
Mag. paper is very interesting because it shows 
that Sir Harold’s disagreement with Prof. Joly is 
not a ‘personal’ one but deals with the methodology 
of theoretical physics. To illustrate this I quote 
a sentence from Sir Harold’s paper “The question 
is essentially one of theoretical physics : given a 
set of assumptions to investigate their consequences 
in the light of physical laws and to compare the 

results with observations. The onus of 

proof in a question of theoretical physics is on the 

advocate of the theory, not on its opponents- 

As Sir Harold says in a footnote (1969) there is 
as much need to state these scientific principles 
today as there was in 1928 ! 

The fourth section has nine papers dealing with 
the origin of the surface features of the Earth. 
In these the formation of mountains as a con¬ 
sequence of thermal contraction is considered, the 
quantity of sodium in the ocean is used to suggest 
an average thickness of the sediments and fault 
formation is considered. 

The last group of seven papers deals with con¬ 
vective thermal instability. The Benard-Rayleigh 
theory of instability of a fluid heated below is 
reconsidered with revised boundary conditions. It 
is suggested that the origin of the continents may 
be due to such a convective instability in an 
originally liquid planet. 

These papers on very diverse subjects span 
nearly six decades. Among the “new breed” of 
physidsts it is difficult to find as applied mathe¬ 
matician with such a wide spectrum of interests as 
Sir Harold. Having said this I must add that this 
book will be of very limited use to a student of 
geophysics because it is very poorly annotated in 
the light of later work. As an addition to any 
library, however, it will be very useful. 

G. Srinivasan. 
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rpHE reaction of ammonium chlor de and phos¬ 
phorus pentachloridc is complex^ and gives 
rise to oligomeric chlorocyeiophosphazenes (phos- 
phonitrilic chlorides), (NPClo),^, and also several 
linear species containing (NPCU) units end-stopped 
n NH 4 Ci + n PCI5 -^ (NPCb),, + 4n HCl (1) 

by the elements of HCl and/or PCI-. Although 
the first member of the homologous series, hexa- 
chlorocyclotriphosphazatriene, NyP^Cl^^, was isolated 
by Liebig- in 1834, characterisation of higher 
homologiiies. {n = 4 to 7) was only achieved in the 
latter part of the nineteenth century^. The funda¬ 
mental studies of Stokes on chlorocyclophos- 
phazenes and their ammonolysis and hydrolysis 
reactions^ provided the basis for the modern 
development of the subject. 

In the last two decades, there has been conside¬ 
rable progress in many aspects of phosphazene 
chemistry. In particular, a great deal of attention 
has been paid to the chemical reactions of the hexa- 
chloride, N-^P^CI^., to spectroscopic studies and 
molecular structure, to the nature of bonding in 
cyclic phosphazenes and to the technological 
development of cyclic oligomers and open-chain 
polyphosphazenes. There are several excellent 
reviews on these and other aspects of phosphazene 
chemistry^'i-. In this article, a brief introduction 
to some of the significant features of the subject 
is given as well as an account of developments in 
Bangalore and other laboratories in the last few 
years. Actual and potential applications of cyclo- 
phosphazenes and phosphazene polymers are noted. 

Basic Chemistry 
(a) Aminolysis Reactions 

The reaction of the hexachloride N.^Pj: 5 Cl(., with 
primary, secondary and tertiary amines has received 
a great deal of attentioni’S O. Replacement of the 
chlorine atoms of N.^P.^Cl^; by amino groups may 
proceed by two different routes—geminal and non- 
geminal (Fig. 1). The nongeminal mode of replace¬ 
ment permits the possibility of- cis-trans isomerism 
at the bis, tris and tetrakis stages of replacement. 
This type of isomerism depends on the disposition 


of groups with respect to the plane of the ring. In 
most reactions, both geminal and nongeminal 
replacement patterns are found although usually 
one of them predominates. Table I summarises 
the results obtained for a number of amines. 
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Fig. 1. The geminal and nongeminal pathways 
Vn the replacement of chlorine atoms from N.^P.^Cl,., 
(R groups are attached to P atoms ; chlorine and 
ring nitrogen atoms are not shown). 


Secondary amines react predominantly by the non¬ 
geminal mode of replacement although significant 
quantities of geminal tris-compounds can be isolated 
in aromatic reaction media^^. The relative propor¬ 
tion of CIS- and trans- nongeminal isomers varies. 
The major bis- and rr/^-aminocyclophosphazenes 
formed usually have tra/rs'-structures whereas the 
structure of the tetrakisamino derivatives appears 
to be dominated by steric considerations [N.^P 3 Cl 2 
(NMeol.^ and N 3 P 2 CI 2 (NEto )4 have cis^^- 'and 
trails ^structures respectively and only minor 
quantities -of their stereo-isomers are obtained]. A 
‘Lis" effect^ was proposed to account for the pro¬ 
duct distribution observed for the reactions of the 
hexachloride with dimethylaminet^ and piperidinett>. 
Recent kinetic data'^'t stiggest that a substituent 
solvating effect may also contribute to the prepon¬ 
derance of trails- nongeminal bis-isomtvs in secon¬ 
dary amine reactions. 
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Table I 

Chlorine atom replacement patterns in the reactions 
of N.^PzCU HvV/? amines _ 


Amine 

Replacement pattern 

Ammonia 

Geminal 

Methylamine 

' Mainly nongeminal 4- geminal 

Ethylamine 

Mainly nongeminal -i- geminal 

Isopropylamine 

Nongeminal — geminal 

/e/*/-Butyiamine 

Geminal 

Benzylamine 

Nongeminal -f geminal 

Aniline 

Mainly geminal -f nongeminal 

Dimethylamine 

Mainly nongeminal -r geminal 

Diethylamine 

Mainly nongeminal 4- geminal 

Pyrrolidine 

Mainly nongeminal + geminal 

Piperidine 

Mainly nongeminal + geminal 

Aziridine 

Geminal 

N--MethyJanilir.e 

Nongeminal 4- geminal 


Whereas reactions of N 3 P 3 Cl(j with secondary 
amines can he rationalised by the assumption of an 
Sj^,2 (P) mechanism, analogous reactions with 
primary amines are more complex and additional 
mechanistic features assume importance. Ammonia^s 
and /-butylamine^** react with the hexachloride, 
NyPyCljj, to give only products with geminal struc¬ 
tures. A proton abstraction mechanism has been 
suggested to account for this observation (Fig. 2). 


H 

a. 


RHN NHR 

■ /\ 


Bose 


RNH2 


CL LnR 


N 






Fig. 2. Proton abstraction mechanism. 


Sitch a mechanism is rendered plausible by the 
recent isolation-*-* of a ihrec-coordinate phosphrous (V) 
compound, (Me^Si jo NP (= NSiMe^)^. Ethyl- 
amine-^ and isopropylamine-- react initially by the 
nongeminal mode of replpacement and then by the 


geminal one (Equation 2). The geminal iris and 
nongeminal tetrakis derivaties have not been isolated 
4NH2R 

NsPsCie-■> nongem-NaPsCKi (NHR )2 

4NH2R 

--^ gem-NaPgCh (NHR)4 (O) 

although substantial amounts of the former would 
be expected as intermediates in the formation of 
geminal tetrakis compounds. In addition to the 
proton abstraction mechanism, the geminal mode 
of replacement is probably promoted by the forma¬ 
tion of six-membered, cyclic hydrogen-bonded com- 
plexes-i (Fig. 3 ). 


\ / 
/P=N. 
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Fig. 3. Possible hydrogen bonded complexes in 
the reactions of N.^^P-iCl^j with primary amines. 


Considerable difficulty is encountered in the isola- 
tioni’-* of pentakisaminochl'orocyclotriphosphaza- 
trienes, N 3 P 3 CI (NRROg- The strong electron 
supply from amino substituents may cause a 
changeover to a relatively facile heterolysis of the 
P-Cl bond in an S.^,1 type process. Clare and 
Sowerby-"* have isolated the monochloropentakis- 
dimethy kami nocyclotriphosp'hazat riene;,, 

(NMeo)^, and noted its ready hydrolysis by atmos¬ 
pheric moisture. A stable monochloropentakisamino 
compound, N 3 P 3 CI (NMe^,).^ [N (CH^Ph)^}, has 
been reported recently ; its stability may be due to 
steric shielding by the bulky dibenzylamino group--^. 

The aminolysis reactions of fliioro- and bromo- 
cyclotriphosphazatrienes have not been studied 
systematically. Some reactions of N 3 P 3 F 3 with 
ammionia^s and primray and ' secondary amines have 
been reported^<5.!27. Fkiorodimethylamdnocyclo- 
triphosphazatrienes can be prepared by fluorination 
■cf the corresponding chloro derivatives28’29 or by 
the reaction of the hexakisdimethylamino compound, 
N 3 P 3 (NMeo)^, with antimony trifluorideSS, The 
reaction of N 3 P 3 Brg with dimethylamine^^^ gives the 
mono, three bis and two tris derivatives (gem and 
nongem trans). The c/j'-isomer, N 3 P 3 Br 3 (NMCoI^j 
has been obtained only from the reaction of 
(NMe^),. and hydrogen bromide in boiling 
xylene^i. Formation of a tertrakis derivative was 
detected (tlc)30-3i but pure compounds could not 
be obtained. A preliminary investigation of the 
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reaction of N3P3BrQ with ethylamine shows that the 
general features of the system are similar to those 
found in the analogous reactions-1 of hexachloro- 
cyclotriphosphazatriene, N^PgCl,^. (M. N. Siidheendra 
Rao, Unpublished results). 

Aminolysis reactions of the octachloride, N^P^Clg, 
and the higher homologues (NPClo)^ have received 
little attention ; the experimental problems associated 
with the separation of complex mixtures of 
pr(pducts and the subsequent difficulties in 
assigning structures to pure isomers are con¬ 
siderable (there are 33 possible dirivatives of the 
tetramer). Millington and Sowerby have isolated 
thirteen products from the reaction'^- of N^P^Clg 
with dime thiamine in diethyl ether at — 78° C. The 
reaction proceeds via the non-geminal path; 
geminal products were obtained only in poor 
yields. These workers have also prepared many 
nongeminal fluorodimethylamino compounds, 
N4P4 F^_,j (NMeo)^,, by the reaction of 
N4P4 (NMe2)s with antimony fluoride'^s and by 
similar reactions using iris- and tetrakis-chloro- 
dimethylamino precursors'^-^. 

We have recently investigated the reactions of 
N^P^Clg with ethyl amine^tt, t-butylamine^^J and 
N-methylaniline*^«. The reactions of the primary 
amines have similar features ; mono, bis, tris, 
tetrakis (ethylamine only) and octakis derivatives 
can be obtained. Reactions involving higher 
stoichiometries (particularly 1 : 10 and 1 : 12, 
N4P4C1,^ : amine) give only copious quantities of 
sticky, resinous materials and chloroaminocyclo- 
tetraphosphazatetraenes could not be detected-"^'"’. The 
resins appear to contain tetrameric units and 
probably arise by cross-linking reactions. The 
chloroethylamino derivatives isolated have non¬ 
geminal structures (Fig. 4). N-Methylanilinc reacts 



R 


R = NHEt 

Fig. 4. Slnictures of N4P4C1§_7, (NHEt)„ 
in = 2, 3, 4). 
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with N4P4CIJ. to give the derivatives, N4P4Clg_^ 
(NMePh)^ In z= 1, 2 (two isomers, 3, 4 (five 
isomers), 6} (S. S. Krishnamurthy, R. A. Shaw, 
M. N. Siidheendra Rao, A. R. Vasudeva Murthy and 
M. Woods, unpublished results). In contrast to 
the dimethylamine reaction where only one major 
bis-isomtr (2-trans-6) is found^-, reaction of 
N^P^Clg with N-methylaniline (a much less reactive 
amine) gives two Z^i^-isomers in roughly equal 
amounts. Crystallographic evidence confirms that 
one isomer has a 2-trans-6 structure and NMR 
spectroscopy suggests that the other has a 2, 4-struc- 
ture-‘^f‘>. 

The role of the reaction solvent in cyclophosphazene 
chemistry is not entirely clear at the moment. 
Recent work shows that solvents can exert a con¬ 
siderable influence on cyclophosphazene reactions. 
One of the highlights of a current study has been 
the isolation of bicyclic phosphazenes from the 
aminolysis reactions of N^P^Clg in chloroform. 
These compounds are probably formed by an 
intramolecular /r(aA7.9-annular nucleophilic replacement 
reaction (Fig. 5). The crystal structure of 


R'RNv /NRR^ 



r'rn^'^nrr' 


( a) R = R' = Me , (b) R =Et . r'= H 
Fig. 5. Fbrmatiion of bicyclic phosphazenes. ‘ 

N4P4 (NMe^lr, (NHEt) (NEt) shows that the 
original P-N heterocycle retains its phosphazene 
character but that the P-N bonds at the bridgehead 
are longer and more phosphazane-like^T. if these 
reactions are carried out in diethyl ether'^^^, the fully 
substituted cyclophosphazatetraene derivatives, 
N4P4 (NHEt)., (NRR')(; are isolated in good yields 
(-- 80%). 

Chlorocyclophosphazenes containing two different 
amino substituents have also been prepared in 
order to evaluate the role of substituent and nucleo¬ 
phile in determining the structures of the products^-'. 
The reactions of N^P.^Cl- (NHEt) and NgP^Cl-; 
(NHBuO with two equivalents of /-butylamine and 
ethylamine are shown in Scheme 1. The structures 

2NH2Et 

y———> ng-N.PaCU (NHEt)2 

N,P,CU(NHEt)-y2NH,But 

^-yg-NjPgCU (NHBut) 

(NHEt) 
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2NH2Et 


N.P.CI. 

>---^ qJ 


ng-N3P3Cl.i(NHBut) 
(NHEt) 


g—geminal 


g-N3PoCl4(NHBut)2 
ng-nongeminal 


of me products obtained from the reactions indicate 
that the attacking nucleophile dominates the course 
of these aminolysis reactions-'^*^^. It appears that 
reactions of the octachloride, N^P^Clg, with primary 
aeiines**'^, are similarly influenced by the nucleophile, 
i he important role of the nucleophile in many 
cyclophosphazene reactions has also been confirmed 
by the recent kinetic studies of Goldschmidt and 
L:cht‘". Chlorocyclophosphazenes containing both 
primary and secondary amino substituents have also 
been prepared and similar conclusions can be 
drawni^’--^^^. 


It appears that in some reactions the substituent 
already present in the cyclophosphazene ring can 
counteract the influence of the incoming nucleophile. 
At present, the only example of this type is provided 
by the triphenylphosphazenyl (NPPhg) substituent. 
Dimethylamine''^*^ and piperidinet<j react with mono- 
substituted derivatives, H^P.^Cl-R, to give non¬ 
gem inal products, NgPgCl^Ro (R = NMco, pip) 
but with N.jP.jCl- (NPPho) to give the geminal pro¬ 
duct, N..P.>cfjR VNPPhgl'io-r.. 


(h) Alcoholysis and T/iioalcoholysis 

The reactions of chlorocyclophosphazenes with 
alcohols, phenols and thiols have also been studied 
in some detail**^''k Alcohols and phenols react mainly 
by nongeminal replacement of chlorine atoms. The 
separation of pure chlorcalkoxy (aryloxy) isomers 
is not easy, particularly when small, straight-chain 
alcohols are employed. Recently, Schmutz and 
AlIcock-^“ have prepared and separated nine trifluoro- 
ethoxy derivatives, NgP.,CIf._^ (OCHoCFg)^ {n — 
1- 6) by gas liquid chromatography. Several n-butoxy 
derivatives, N...P;jCl,,_^ (OBii^^)^^ (n = 1 , 2 , 3 , 6) 

have also been reported-^'"^. 

Thiols react exclusivel> by a geminal mechanism 
which has been rattonalis'^d in terms of 'hard’ and 
\soft’ acid/base interactions44-4r>^ Chlorothioalkoxy- 
cyclophosphazenes are obtained by using a large 
excess of a sodium thiolate and usually only an 
even number of chlorine atoms is replaced (Equa¬ 
tion 3 ). 

organic solvent 

NaPaClfi -h NaSR-^ NaPgCU-,, (SR)„ 

n = 2 , 4,6 ( 3 ) 


The hexafluoride reacts with sodium ethanethiolate 
to give mono, bis, iris, tetrakis and pentakis ethyl- 
thio derivatives but again only compounds with 
geminal structures are obtained (Equation 4). 
Derivatives containing -SAr groups in nongeminal 
dispositions can be obtained by an alternative routed'? 
(Equation 5 ). 

as - N3P3CI2 (NMeo)4 + NaSR-^ 

cis — N3P3 (SR)2(N]V[e2)4 ( 5 ) 

R = p-C 6 H 4 Me, Ph 


Although fully substituted thio-esters, N.^P,j (SR)^., 
can be prepared-^h the analogous compounds in the 
tetramer series were not obtained : the only reaction 
products were geminal tetra-substituted derivatives, 
NjP^Cl^ (SR)^, and organic disulphides, R.^S.:>. 
Cleavage of the tetrameric ring occurred under more 
forcing reaction conditions^'"^. 

An interesting feature of the chemistry of 
alkoxycyclophosphazenes fNP is their 

ability to rearrange when heated alone^s (pig^ 6) or 
in the presence of an alkyl halide 4 J>. Thio-analogues 
do not undergo this reaction. 
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Fig. 6. Alkoxyphosphazene-oxophosphazene re¬ 
arrangement. 


(c) Reactions with Organonietallic Reagents 

The hexachloride, N3P3CIQ, reacts with phenyl 
magnesium bromide in diethyl ether to give small 
quantities of the cyclic hexaphenyl derivative, 
N.^PgPhy and acyclic phenylated phosphazenyl 
magnesium complexes from which hydrogen halide 
derivatives, e.g., Ph^ P = N — PPh2 = NH*HX, 
(X — Cl, Br) can be isolated-’^^. Similar reaction 
with the octachloride, N^P^Clg, gives two cyclic 
products-"*^N^P^CCPh^, which have the struc¬ 
tures shown in Fig. 7 . The ring contraction can 



Fig. 7 . Products of the »'eact!on of N4P4Clft 
with PhMgBr. 


M-,P-)F(i -f HaSEt-> NaPaFc-,, (SEt)„ 

n= ( 4 ) 


be explained by a mechanism involving cleavage 
of the tetrameric ring followed by cyclisation of 
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the phenylated acyclic species, Phg P = N — P 
(Ph Cl) N ~ PPh^}^ = N-Mg-Br. 

Phenyl lithium reacts with the hexachloride, 
NgPgClg in diethyl ether to give soluble acyclic 
polymers of low molecular weight'll The 
latter possess unreacted phosphorus chlorine bonds 
and chain branching is evident. The analogous 
reaction-'>- with the hexafluoride, N 3 gives the 
cyclic products, NgPgF^..^ Ph^, n — I, 2 (three 
isomers) ; nongeminal structures are predominant. 
The reaction of the octafluoride, N 4 P 4 Fg, with 
methyl lithium gives methyl, dimethyl, trimethyl, 
tetramethyl and octamethyl derivatives. The replace¬ 
ment pattern observed is predominantly geminal and 
has been interpreted in terms of a ir-inductive 

effect^s. 

Non-geminal phenylated chlorocyclophosphazenes 
can be prepared by a cyclisation reaction-"*-! (Equa¬ 
tion 6 ). Stereoisomers have been obtained for both 
trimer and tetramer in this reaction. 

n PhPCU -1- n NH 4 CI-■> (PhNPCl)„ + 4n 

HCl ?2 = 3,4 (5) 

Bromophenyl derivatives can be prepared similarly-"*-'. 

The Friedel Crafts reaction-"*^* of the hexachloride, 
NgP^Clg, with boiling benzene in the presence of 
aluminium chloride gives the geminal diphenyl 
derivative, NgP^Cl^Pho. The tetra- and hexa-phenyl 
derivatives can be obtained under more forcing 
conditions. Similar reactions with aminochloro- 
cyclophosphazenes, NgP^Clg,^ (R = 

Pip-">^) indicate that phenylation proceeds most 
readily at a = PCIR group (Fig. 8 ). 
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Fig, 8 . Friedel Crafts reactions of chloro- 
cyclotriphosphazatrienes. 


(d) Complex and Adduct Formation 
Cyclophosphazenes form many coordination com¬ 
plexes, Lewis acid-base adducts and crystalline 
inclusion compounds. Allcock^’S has reviewed these 
aspects in detail and two recent papers-"*^ summarise 
the subsequent work. 


Physical Methods of Structure Determination 
(a) Nuclear Magnetic Resonance Spectroscopy 
Nuclear magnetic resonance spectroscopy has 
emerged as the most powerful tool for elucidating 


the molecular structures of cyclophosphazene deriva¬ 
tives in solution. The nmr spectra of some 
amiiiochlorocyclophosphazenes illustrate this aspect 
very clearly. Keat, Ray and Shaw found that cis-, 
trails- and geminal-NgPgClg (NMe 2)3 isomers can 
be distinguished by the observation of one, two and 
three dimethylamino doublets (coupling to phos¬ 
phorus) respectively in their proton nmr spectra^ti. 

In addition, the magnitude of the apparent proton- 
pliosphorus coupling constant (P-Fl) helps to* 
distinguish a geminally substituted group (= PR 2 ) 
nom a nongeminal one (= PClR) (R rr NHMe, 
NHEt, NMEo NMePh). In general, the magnitude of 
the geminal coupling constant is 3-5 Hz smaller 
than that of the non geminal one. 

in many of the proton spectra of cyclophosphazene 
derivatives, additional linss or broad humps appear 
amongst the signals expected from first-order con¬ 
siderations. This phenomenon has usually been 
termed long range “virtual coupling” and its origin 
has been discussed elsewhere^u. Although “virtual 
coupling” can create problems in the interpretation 
of many spectra, the extent of “virtual coupling” (or 
its absence) can sometimes yield structural informa¬ 
tion (viz., geminal-N^P^Ph.^ (NMeo)^, isomers) 

The spectra of three chloro-N-methylanilinocyclo- ' 
tetraphosphazatetraenes are shown in Fig. 9 
(N-methyl signals only) and illustrate the general 
points noted above. 

The development of sophisticated instrumental 
facilities and the application of broad band 
decoupling have greatly improved the quality and 
usefulness of the -"^ip NMR spectra of cyclo¬ 
phosphazenes. The spectra of the three isomers 
(T, TI and Til) (Fig. 10) would be of the types 
AB.,C, A A' BB' and AoBo respectively and are 
readily identified although if J/A^ becomes 
relatively small, it may not be easy to differentiate 
AA' BB' and AoB., spin systems. The two bis- 
.''-butylaminohexachlorocyclotetraphosphazatetraenes, 
N 4 P 4 (NHBiF )2 Clfj, mp 171° and 128°, give rise 
to symmetrical AoB^ and AA' BB' -"^^P spectra indi¬ 
cating that these isomers have a 2, 6 - and 2, 4- 
disposition of f-butylamino groups-'^The •‘^^P spectra 
of many amino-derivatives of N.^jP^Cl^. and some 
selected tetrameric derivatives have been analysed 
recently and some trends in -'^’'P chemical shifts and 
P-N-P coupling constants have been discerned^^. 

(b) Infrared Spectroscopy 

Infrared studies of cyclophosphazene derivatives 
have not proved to be as useful as NMR spectro¬ 
scopy in determining the disposition of substituent 
groups, although in some cases it is possible to 
distinguish geminal and non-geminal isomers in the 
trimeric system^"^. IR spectroscopy can provide 
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some information on the nature of skeletal bonding. 
The spectra of cyclophosphazene derivatives exhibit 
a broad absorption band in the range 1150-1450 cm'i 
which has been attributed^" to a degenerate ring 
stretching vibration, I'CPrrN). Typical values 
are shown in Table 11 and illustrate the importance 
of ring size, electronegativity, steric effects, etc. 


sequent to protonation). It is believed^s that in 
Type 1 compounds, the N-P bond of the triphenyl- 
phosphazenyl group is more or less parallel to- the 
local NPN ring segment whereas in Type II com¬ 
pounds, it is approximately perpendicular. Two> 
recent crystallographic studies^'^’^'^ provide examples 
of Type I and Type II conformations. 



Fig. 9. m NMR spectra (CDCl.c^, 100 MHz) of (a) 2, 2, 6, (NMePh)^. (b) 2, 4, 

6, 8 ,-N 4 P 4 Cl 4 (NMePh)^. (c) 2, 2, 4, 6, 8-N4P4CI5 (NMePh)^ (Frequency separations on the same 
scale) ; (NMe signals only). 
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Fig. 10. Isomeric configurations of N^P^Cl^.A^. 

(c) Basicity Measurements 
The technique of basicity measiirements^’i^ 
developed by Feakins, Shaw and coworkers can be 
used to distinguish geminal and nongeminal tris¬ 
and tetrakis-amino isomers. There is nov/ con¬ 
siderable evidence (including X-ray structures of 
two protonated compounds)<56 for protonation at 
a ring nitrogen atom in most cyclophosphazenes. 
Basicity measurements of cyclophosphazenes con¬ 
taining a triphenylphosphazenyl substituent^i indi¬ 
cate that protonation can take place either at a 
ring nitrogen atom (Type I) or at the nitrogen 
atom of the phosphazenyl substituent (Type II), 
probably because of a difference in conformation 
pf the triphenylphosphazenyl ^opp (prior/or sub-? 


Ring P ~ 

Table 11 

N vibrational frequencies in cyclophosphazene 
(cmr'^Y 

R 


N 3 P 3 R 6 

' N 4 P 4 R 8 

F 


1297 

1435 

Cl 


1218 

1315 

Er 


1175 

1275 

Me 


1180 

1220 ’ 

Ph 


1190 

1213 

NHs 


1170 

1240 

NHEt 


1180® 

1250® 

NHBu« 


1195 

1260 

NHCoHh 

n 

1190 

1265 

NMe, 


1195 

1265 


a Reference 6 . p. 197. 
h Reference 39, c Reference 110. 
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{d) X-ray Crystallography 

The structures of a large number of cyclophos- 
phazene derivatives have been determined by X-ray 
diffraction. Corbridge has reviwed this work 
recently<^^. The equality of ring P-N bond lengths 
in homogeneously substituted cyclophosphazene 
derivatives and the shortness of these bonds comr 
pared with the accepted value (1*77 A) for P-N 
single bond have provided good evidence for some 
kind of 7r~interaction involving nitrogen and phos¬ 
phorous atoms. The X-ray crystallographic data 
have also provided strong evidence for the presence 
of TT-bonding between phosphorus and exocyclic 
groups such as -NMe^ or -OR. It has been pointed 
out that the ring P-N bond lengths in a derivative 
N-^PyX^j decrease with increasing electronegativity 
of X. This is also accompanied by a decrease in the 
angle subtended by the exocyclic substituents at 
phosphorus, an increase in the ring NPN angle 
and a decrease in the ring PNP angle. In a hetero¬ 
geneously substituted compound, the ring P-N bonds; 
are of different lengths. Thus in the geminal diphenyl 
compound, N 3 P 3 Cl 4 Ph 2 , there are three different 
P-N bond lengths'^o with mean values T555, 1*578 
and 1*615 A. The analogous fluoro compound'll 
and the geminal tetraphenyK- compound, 
N.^PjjCloPh^, also show three types of ring P-N 
bonds. These differences can be attributed to greater 
rZ-orbital contractions at the phosphorus atom 
bearing the most electronegative substituents lead¬ 
ing to a strrengthening of the skeletal Tr-bonding. 
The X-ray crystal structures of cyclotetraphospha- 
zatetraenes show that the eight membered P-N 
ring can adopt one of several different conforma¬ 
tions (Table III). 

(e) Other Techniques 

Nuclear Quardrupole Resonance spectra (SSCl) 
of some chlorocycloph^osphazene derivatives have 
been reported. A linear relationship has been 
observed between NQR frequency and P-Cl bond 
length^*!. Positional isomers may be distinguished 
by this technique but unambiguous structural 
assignments to geometrical isomers are not generally 
possible'll. 

It should be possible, in principle, to distinguish 
geometrical isomers from dipole moment measure- 
men's as demonstrated for the cis and trans isomers 
of N.^P^Ph.^Br-^ss, N 3 P 3 CI 4 (NMe.ls and N 3 P 3 CI 3 
(NMe 2 ) 3 ^*‘‘. Such measurements are unsuitable for 
the identification of chloro (trifliuroethoxy) cyclo- 
triphosphazene isomers. This difficulty is presum¬ 
ably due to the neglect of the atom polarizability 
term and the possible deviations of the ring from, 

planarityi 2 . 


Bonding in Cyclophosphazenes 

Bonding in cyclophosphazenes (characterised by a 
formally unsaturated system) has intrigued a number 
of investigators. Craig and Paddock have proposed 
a dTT — pTT model in which extensive delocalization 
of X electrons occurs over the entire ring'^^. The 
same authors also postulated'^^ a 7r-bonding inter¬ 
action in the ring plane involving the lone pair of 
electrons on the skeletal nitrogen atom (Tr'-bonding). 
Dewar et al. have put forward an alternative model 
in which 7 r-electron interaction is confined to three- 
centre P-N-P islands'''^. Detailed quantum mechani¬ 
cal calculations'5's> and Faraday effect studiesSo on 
cyclophosphazenes tend to support the latter model. 
Doggett^i has suggested that the two models do not 
differ fundamentally but only in the choice of 
parameters. Labarre, Perkins and their respective 
coworkers have pointed out that trans- 2 imm\ 2 it 
phosphorus—^phosphorus bonding may contribute 
significantly to the stability of the six-membered' 
P-N ring system^^. 


Phosphazene High-Polymers 
(a) Cyclolinear and Cyclomatrix Polymers 


There are three basic approaches to the synthesis 
of phosphazene based polymers leading to the 
formation of cyclolinear, cross-linked cyclomatrix 
and linear type polyphosphazenes^^’^’i’^-^^as.' xho 
first two types utilize the high thermal stability of 
cyclotri- and cyclotetraphosphazene rings by linking 
them through bifunctional organic groups. The 
formation of cyclolinear polymers is illustrated, 
in Fig. 11. . 
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Fig. 11. The formation of cyclolinear polymers, 

Cyclophosphazene substrates with more than, two 
active groups (usually halogen) may also react with 
diols or diamines to give cyclomatrix polymers 
(Fig. 12). The extensive cross-linking usually found 
in such polymers is responsible for their insolubility 
and high melting points. 

(b) Linear Polymers 

Chlorocyclophosphazenes, (NPCU)^,^, on hekt- 
ing in the bulk state under non-rigorous experimental 
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Table III . . 


X-ray structural data for cyclotetraphosphazatetraenes 


Compound 

Ring shape 

Mean ring 
P-N bond 
length (A) 

Mean ring 
P-N-P 
angle (°) 

Mean ring 
N-P-N 
angle C") 

Ref. 

N4P.FS 

Planar 

1-51 

120-'3 

119-4 

91 

NjP^CltK) 

Intermediate 

Boat-saddle 

1-57 

131-3 

121-2 

92 

NAClatT) 

Chair 

1-56 

135-6 

120-5 

93 

N4P4Bre 

Intermediate 

Boat-saddle 

1-575 

131-0 

120-1 

94 

N^PjF.Me.^ 

(2, 3,4,4. 6 , 6 : S, S) 

Saddle 

1-525 

145-0 

121-5 

95 

N4P4F4MC4 

(2, 2,4,4; 6 , 6 , 8 , 8 ) 

Saddle 

1-56 

134-6 

121-7 

96 

N4P4F4(NMe.)4 

2-a's-4-/rans-6-/rans-8 

Chair 

1-55 

139-5 

I2I-3 

97 

N4P4F4 (NMe..)4 
2-lrans-4-cis-€-lians-i 

Saddle 

1-557 

134-7 

122-0 

98 

N4P4Cl4Ph4 

(2, 2, 4.4; 6 , 6 , 8 , S) 

Saddle 

1-553, 

1-591 

128-8- 

135-4 

120-0 

99 

N4P,Cl4Ph4 

2-cisp4-cis-6-cis-S 

Irregular crown 

1-57 

137-5 

121-0 

100 

N4P4Cl4Ph4 

2-cis-4-lrans-6-trans-S 

Chair 

1-57 

135-4 

120-0 

101 

N 4 P 4 ae (NMe ), 

2-trans- 6 

Chair 

1*569 

134-2 

120-6 

102 

N 4 P 4 CI 4 (NMe ,)4 
2-c!s-A-trans-6-rruns-S 

Hybrid crown-saddle 

1-556 

136-8 

121-1 

103 

N 4 P 4 CI 5 (NMe-ls 

2-trans-6 

Chair 

1-57 

135-4 

120-7 

104 


Hybrid boat-saddle 

1-60 

131-9 

119-8 

105 

.NiPiPhs 

Hybrid boat-saddle 

1-59 

127-8 

119-8 

106 

N 4 P 4 (OMels 

Saddle 

1-57 

132-0 

121-0 

107 

N 4 P 4 (NMe,), 

Hybrid boat-saddle 

1-58 

133-0 

120-0 

108 

N 4 P, (NCS', 

Chair 

1-543 

140-0 

120-2 

109 
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Fig. 12. A phosphazene cyclomatrix polymer. 


conditions give an elastomeric polymer called 
inorganic rubber” which is highly cross-linked and 
insoluble in organic solvents. This polymer 
IS hydrolytically unstable and becomes brittle on 
prolonged exposure to moist air. Efforts to over¬ 
come this problem by replacement of chlorine 
atoms with hydrolytically stable organic groups 
have been unsuccessful because the reactions are 
very slow and complete replacement of chlorine 
atoms inside the cross-linked matrix is virtually 
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impossible. Alloock and coworkersS^ have shown 
that "poly (dichlorophosphazene)” free from cross¬ 
links can be obtained by carrying out the polymeriza¬ 
tion of N^PgCl^ under carefully controlled con¬ 
ditions and by limiting the conversion to ^ 70%. 
They have recently established that traces of water, 
function as a powerful catalyst whereas PCI- is 
a powerful inhibitor for the polymerization reac- 
tion®'"^. The mechanism of the polymerization 
reaction is not yet fully understood. 

Poly (dichlorophosphazene), free from cross- 
linkingi’S'^, is soluble in organic solvents and reacts 
readily and completely with a wide variety of nucleo¬ 
philic reagents (Fig. 13). Copolymers and terpolymers 



Fig. 13. The reactions of poly (dichlorophos¬ 
phazene ). 

containing different substituents can be preparedly. 
Generally the homopolymers are flexible film- 
forming thermoplastics whereas the copolymers are 
elastomeric in nature. Polymers with different 
physical characteristics can be obtained by vary¬ 
ing the substituents. Table IV summarises the 


properties of some selected linear polyphospha- 
zenes. One of the most attractive features of the 
phosphazene linear polymeric system is the 
prospect of designing polymers for specific applica¬ 
tions by the judicious choice of suitable sub¬ 
stituent groups. 

Potential Applications 

Hexa-ammonocyclotriphosphazatriene, N.^P^ (NH.>)<., 
is found to be a good fertilizer for certain crops as 
it can supply both nitrogen and phosphorus in a 
concentrated formsc. The aziridinocyclcphospha- 
zenes have been used as chemosterilant insecticides 
(under the trade name “apholate”)^*^. The 
alkoxycyclophosphazenes, in particular the n-propoxy 
derivatives, are excellent flame retardants for 
viscose rayon*"^^. Phosphazene cyclomatrix polyrners 
are amenable to conventional “curing” pi-ocesse.s. 
In has been suggested that they may find use in 
high temperature aerospace applications and as 
heat-resistant coatings for electrical components 8 ^>. 
Linear polyphosphazenes containing fluoroalkoxy 
groups are resistant tO' acids, alkales, and hydro¬ 
carbon fuels and retain their flexibility over a wide 
temperature range. They are being developed for 
fabricating lip seals, gaskets and fuel hoses 
serviceable at low temperatures (— 40° C)iL Poly 
(alkoxyphosphazene) derivatives have good flame 
retarding properties and may find extensive use as 
textile impregnating agents and fire resistant .foams. 
Polyphosphazenes also show promise as body 
implantation plastics^^. 


Table IV 


Properties of some linear polyphosphazenes^ 


Compound 

Molecular weight 

Intrinsic 
viscosity dl/g 

T„ C CY 

Solubility'^^ 


(NPCli)„ 


2'40 

-63 

Benzene 


[NP (OMe)d„ 

6,40,000" 

1-22 

-76 

Methanol 


[NP (OCH,CF3)L 

1,700,000® 

2*70 

-66 

Ketones 


[NP (OCH 2 CF 3 ) (OCHaQF,)],, 

>6 X 10®® 

2-40 

-77 

Freon s 


[NP (OPh) 2 ]„ 

3,700,000® 

2 10 

5-5 

THF 


[NP (OC 6 H 4 Cl-m)]„ 

3-89 X 10®® 


-24 

Chloroform 


[NP (NHPh) 2 l„ 

1,650,000® 

1*44 

91 

Benzene 


[NP (NEtii) (NHMe)]„ 

230,000® 

1-41 

8 

THF 



a Light scattering. 
b Ultracentrifugation. 

c By differential thermal analysis or differential scanning calorimetry. 
d At room temperature. 

e Not very accurate owing to slow cross-linking in solution. 
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A. K. BHADURI, K. R. KAR and K. B. PANDEYA 
Department of Chemistry, University of Delhi, Delhi 110 007 ^ 


Introduction 

SURVEY of the literature indicates that ion- 
exchange' properties of hydrous Ce 02 have not 
been studiedi’^. Apart from practical utility of the 
selectivity for the purpose of chemical separation, 
an understanding of the factors contributing to the 
selectivity pattern is of considerable theoretical 
interest. The present study describes an investiga¬ 
tion of the sorption behaviouir of hydrous ceric 
oxide using ethylene-diammines of Zn2+, Ni2+ and 
Cd^-H. The study includes {a) the dependence of 
the value of and on the pH and the con¬ 
centration of the exchanging ions and (h) selectivity 
quotients (K^®) at various concentrations of the 
competing ionic species A and B. 

Materials and Method 

All the reagents used were of A.R. quality. 
Hydrous CeO ’2 was prepared by adding excess of 
aqueous ammonia to a saturated solution of ceric 
ammonium sulphate^. The resulting precipitate 
was washed until the pH of the wash liquid was 
6 and dried at 100-110® C. Ethylenediammine 
complexes were prepared by dissolving appropriate 

basic medium 

^ M - OH -. 

quiantities of the metal salts in water followed by 
the addition of excess of ethylene diammine and 
the pH values were adjusted by means of ethylene¬ 
diammine solution/dil. HCl. 

Determination of and 

100 mg samples of the hydrous Ce 02 were 
equilibrated with 20 ml solution of dijfferent 
exchanging complex ions of specified composition 
(or pH values) and the clean centrifuged super¬ 
natants (5 ml) were analysed complexometrically^. 
Knowing the initial and the ekuilibrium concentra¬ 
tions of the metal ions in the external solution, the 
amount (q^) sorbed per 100 mg of the exchanger 
material was calculated. values were calculated* 
by the relation^ : 

_ ' Amount of A in Ce02 ^ ml solut ion 
” Amount of A in solution gm dry resin 

where is the distribution coefficient. 


Determination of the Selectivity 

Selectivity quotients, were determined using, 
the relation® 

„ 3 __ K, for B 
Kd for A 

Experimental methods are described below: 

For the determination of the selectivity quotient 
of the competing en-complex ion pairs of 
Zn--r — Cd2+ and Ni-+ — Cd-+, a radiometric ^ 

method^ was followed. 20 ml solultions of the 1 

competing pair, containing equimolar proportions of | 
the metal ions tagged with a drop of radioisotope 
ii^Cd, were equilibrated with 100 mg of the hydrous 
ceric oxide. From the initial and equilibrium counts 
the amount of Cd^+ ion sorbed was calculated and 
the amounts of Zn2+ and Ni^F sorbed were deter¬ 
mined complexometrically^. 

Results and Discussion 

The results are presented in Tables I-IV. 

It is well known that sorption of metal ions on 
hydrous oxide takes place by the mechanism of 
ion-exchange , 

M - O- + H+ ^ M - OX -h H+ 5 

i 

where M stands for the Ce (IV) ion and X, exchang- f 
ing metal ions such as Zn^-f, Cd^+^ etc. Keeping ^ 
the above mechanism in view, the dependence of 
sorption capacity on the various experimental 
factors may be examined. 

Effect of Addition of Ethylenediammine (Table 1) 

Successive additions of ethylenediammine, for 
the adjustment of pH influences the overall exchange 
process in the following manner : The increased 
basicity of the solution facilitates the release of 
hydrogen ions by exchange and these HF ions 
combine with en molecules producing en-H+ and 
en-Ho+F ions ; these cations . then compete with the 
metal complex ions and consequently sorption of 
the metal ions adversely affected, causing a decrease 
in q^ and K^ values at higher pH. Thus, the 
exchange process in the case of Zn (en) 32 F may be 
written as 
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Step 1 , 


Step 2. 


basic medium 
2[^ CeOH] . 


CeO -)3 + 2H+ 


/; 


Zn (en)3^'^ 


li/ 

CeO ")2 Zn (en) 32 + + 2H+ 


a) : NHa—CHa—CHa—HaN; + H+ : HaN—CHa—CHs—NH 3 + 
(ii) HaN—CHa—CHa—NHa + 2H+ +H 3 N—CHa—CH 2 --NH 3 + 


(I) 

(U) 

(III) 


Table I 

Dependence of and value of ethylenediammines of 
Zn--^, Ni^+ and Cd^+ on pH 
Amount of the exchanger (CeOa) = 100 mg 
Concentration of en-complex ions = 0-01 M 
Total volume = 20 ml. 


values /100 mg; m-equiv. values/gm 



Zn 2 + 

Ni 2 + 

Cd 2 + 


Ni 2 + 

Cd 2 + 

9-0 

0-100 

0-008 

0-010 

667 

41 

51 

9-5 

0-119 

0010 

0-011 

847 

51 

56 

10-0 

0-139 

0-012 

0-012 

1065 

62 

62 

10-5 

0-105 

0-018 

0-016 

712 

94 

83 

11-0 

0-090 

0010 

0-010 

581 

51 

51 


These cations (II) and (III) then start competing 
with the cation I ; and hence the value is 
adversely affected at higher pH. 

Effect of Exchanging Ion Concentration (Table II) 

The decrease in the values at higher exchang¬ 
ing ion concentration is presumably due to the 
possible lowering of ionic activity at higher con¬ 
centration. A diminution of exchange potential at 
higher concentration is well knownS. 

Table II 

Dependence of qA. values on the exchanging ion 
concentration > 

Amount of the exchanger (CeOa) = 100 mg. 
pH = 10-5, Total volume == 20 ml. 

Qa. values /100 mg; m-equiv. 


Exchanging ion con¬ 
centration 

Zn 2 + 

Ni2+ 

Cd2+ 

0-01 M 

0-105 

0-018 

0-0162 

0-03 M 

0-225 

/ 0-030 

0-0210 

0-05 M 

0-176 

" 0-036 

0-0370 

0-08 M 

0-138 

0-080 

0-0085 

O-IOM 

0-130 

0-040 

0-0083 


Effect of Nature of the Exchanging Ion (Tables I-IV) 
The observed differences in values for the 
different exchanging ionic species seem to be 
intimately connected with the charge and size of 
the exchanging ions^. Experimental observations 
reveal that other factors remaining the same, sorp¬ 
tion of an ion is dependent on the ionic potential^ 
(charge/radius ratio). Higher the ionic potential, 
greater is the sorption. 

Table III 

Dependence of selectivity on the concentration of the 
competing pair Zn (en)if^ — Cd {eri)f‘^ 

Amount of ion exchanger (Ce 02 ) = 100 mg; 
pH = 10*5; Total volume = 20ml. 


Concentration of 
the competing pair 

Amount sorbed 
per 100 mg of 
the solid; m-equiv. 

TT — 

Zn ( 611 ) 32 + 

Zn 

Cd 

Zn 

Cd 

Cd (en)32+ 

(en)32+ 


( 611 ) 32 + 

( 611 ) 32 + 

0 01 M 

0-01 M 

0-091 

0-037 

2-88 

l! 

0-03 M 

0*03 M 

0-112 

0-034 

'1 

"3'-53- : 

0-05 M 

0-05 M 

0-122 

0-018 

7-16 

0*08 M 

0-08 M 

0-116 

0-040 

2-97 

O-IOM 

0-10 M 

0-078 

0-062 

1-26 


The en-complexes of Zn^-f, and Cd 2 + are 

all knowni^ to have octahedral symmetry and their 
covalent radii arei^’i^ ; Zn^+, 1-31 A; Cd^+. 

1*48 A and Ni-'h, 1*39 A. Therefore their ionic 
potentials will be in the order, Zn^-f- > Ni 2 + > Cd^^. 
This order is in keeping with the observed ’ 

values. The fact that the -selectivity quotient values 
follow the order of q^ values, indicate that, ionic 
potential is the significant factor which decides • 
selectivity of the exchanger material. 
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Table IV 

Dependence of selectivity on the concentration of the 
competing pair Ni {en)f^ — Cd {en)f^ 

Amount of the exchanger = 100mg; 
pH == 10-5; Total volume = 20ml. 


Concentration of 
the competing pair 

Amount sorbed 
per 100 mg of 
the solid; m-equiv. 

Ni (en)3‘^+ 

Ni 

Cd 

(en)3'^+ 

Cd 

(en)3“+ 

Ni 

(en)3^+ 

Cd(en)32+ 

0-01 M 

0-01 M 

0-009 

0-010 

Ml 

0-03 M 

0 03 M 

0-016 

0 020 

1-25 

0-05 M 

0-05 M 

0 020 

0 035 

1-75 

0-08 M 

0-08 M 

ppt 

ppt 


010 M 

OlOM 

ppt 

ppt 
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E 2 CONVERSION COEFFICIENTS 

In general the theoretical internal conversion coeffi¬ 
cients are supposed to be accurate. But recently 
Raman et aJ} showed that E3 and M4 theoretical 
values are over-estimations by a few per cent. Hence 
in the present investigations a comparison of the 
accurate experimental results and theoretical E2 K- 
conversion coefficients (a;^) of Hager and Seltzer^ 
is attempted to search for the possible discrepancies. 

The method of Internal External Conversion (lEC) 
Technique for the measurement of internal conversion 
coefficients is standardised by Hultherg etaL^ and 
many measurements are reported. However, the 
theoretical photoelectric cross sections used, are in 
general those of Grodstein^ (accuracy ^^5 to 15%) 
and Nagel et a!.^ (accuracy ^ 2 %) which are not very 
accurate. In recent years.. Scofield® reported very 
accurate theoretical photoelectric cross sections 
(accuracy '^0*1%). The validity of these values is 
established^ Hence, most of the available E2 experi¬ 
mental internal conversion coefficients measured by 
the lEC technique®"^^ are corrected using the recent 
values of Scofield®, thus improving the accuracy. To 
study the discrepancies between the theory and experi¬ 
ment, plots of [(Theory—Expt.)/Theoryi% with 
proton number neutron number and transition energy 
are shown in Fig 1, In Fig. 1 the latest square 
fitted lines are also shown to study the variation of 
the discrepancy. 

From a study of Fig. 1. the following conclusions 
can be drawn: (1) The theoretical E2 conversion 
coefficients are over-estimations by a few per cent and 



Fig. 1. Comparison between theoretical^'and 
experixTiental E2 conversion coefficients. 

( 2 ) the deviation between theory and experiment seems 
to increase with proton number, neutron number 
and the transition energy. These deviations may be 
due to the theoretical insufficiencies in the theoretical 
^^fa of Hager and Selt^ei^. 
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STRUCTURAL STUDY OF ZnNbCu04 
During the course of a ofcetailed study on ternary 
(XYZO 4 spinels) oxides^, we could find that hardly 
any work is carried out on niobium-spinels, except 
Zn 2.33 Nbo. 6704 ^ and ZnliNbO/. Romeijn^ has studied 
the spinel structure from geometrical considerations 
which lead to a condition for formation of oxidic 
spinel, i.e., the cationic radii should lie between 0 45 A 
to 0*96 A. The ionic radius® of Nb^+ and i§ 

9*74 A apd 0*70 A respectively, 
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As the ionic radius of niobium lies well within the 
spinel formation region, we thought it interesting to 
study ZnNbCu 04 . The compound has been prepared 
for the first time by intimately mixing together the 
reacting oxides of A.R. grade in proper molar ratio, 
under acetone. The mixture was heated in a platinum 
boat in air in an electric furnace at 900° C for about 
70 hours. The sample was cooled in the furnace. 
The formation of the compound was checked by X-ray 
diffraction patterns taken on Debye-Scherrer camera 
of 114*6 mm diameter, using filtered copper radiation. 
The pattern indicated a single phase and absence of 
ines due to the reacting oxides. 

The crystallographic results are included in Table I. 
All the observed reflections are indexed for orthorhombic 
unit cell with dimensions a = 9*006 A; = 8 * 619 A 

and c = 9-253 A. It is evident from the observed 
reflections that the compound crystallises in a face- 
centered Bra^ais lattice. 

Table I 


Crystallographic data of ZnNbCu 04 ^ 


^(observed) 
in A 

(calculated) 
m A 

h k 1 

3-231 

3*228 

2 2 0 

2*737 

2*712 

3 1 1 

2*583 

2*583 

2 2 2 

2*313 

2*313 

0 4 0 

2*117 

2*154 

0 0 4 

2*026 

2-024 

4 2 0 

1*868 

1*857 

2 4 2 

1*759 

1*774 

1 5 1 

1*674 

1*665 

1 1 5 

1*599 

1*613 

4 4 0 

1*515 

1*516 

6 0 0 

1*440 

1*434 

0 0 6 

1*369 

1*367 

5 3 3 

0 =9-006A; 

b = 8-619A 

c =9-253A 


It is clear from the obser\ed orthorhombic symmetry 
and the existence of planes like (420), (600), etc., that 
the compound is not a spinel. Though the ionic radius 
cf Nb®+ is suitable for the formation of a spinel 
structure, large difference of ionic radii (0*70^ 0*96 
A) and charges of Nb®+ and Cu^+ might have been 
probably responsible for the instability for spinel 
structure. 
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fop yseful suggestions and discpsiops, 


Department of Physics, P. D. Deshpande, 

Institute of Science, D. K. Kulkarni, 

Nagpur, P. V. Khandekar, 

October, 6 , 1976. 


1. Deshpande, P. D., Kulkarni, D. K. and Khandekar, 

P. V., Curr. Sci., 1974, 43(15), 474. 

2. Harrison, R. W. and Delgrosso, E. J., Electrochem. 

Soc., 1963, 110, 205. 

3. Haas, Phys. Chem. Solids, 1965, 26, 1225. 

4. Romeijn, F. C., Philips Res. Reps., 1953, 83 304, 

5. Sanderson, R. T,, Inorganic Chemistry, . New 

York; Reinhold, 1966. 


METHOD OF DETERMINING AN INDEX OF 
THE INFLUENCE OF VIBRATION-ROTATION 
INTERACTION ON FRANCK-CONDON FACTORS 
IN 2-ATOM MOLECULEe> 

In the study of intensities of electronic spectra of dia¬ 
tomic molecules, it is usual practice to^ ignore the 
effect of vibration-rotation interaction! in the 
caloujlation of Franck-Condbn (FC) factors. 
Learner and Gaydon^ were the first to show the 
error resulting from the neglect of centrifugal 
distortion of the potential curve in the case of OH. 
Since the relative intensity distribution in the 
diatomic molecular band system is understood in 
terms of FC factors, the dependence of these quan¬ 
tities on the rotational quantum number J has been 
studied by several investigators^'io and is shown to 
be significant for some molecular transitions. It 
is the purpose of this note to report a simple method 
for understanding the dependence of FC factors 
on J. 

The effective potential for a vibrating rotator has 
a minimum given by 

^•0= /'e[l + 4B,2J(J-j- (J) 

which is more nearly tde equilibrium intemuclear 
distance for the rotating molecule on the basis of 
the Morse-Pekeris modeR! with slight modifications'^ 
where and are the usual spectroscopic 

constants. 'Thus a principal effect of vibration- 
rotation interaction^ is the displacement of the 
radial co-ordinate of the minimum to larger 
values with increasing J. The FC factor depends 
on (= rf ^ rf), the separation between the 
minima of the potential energy curves! 2 -i 4 for the 
two participating electronic states. Similarly FC 
factor depends on A^o ^ 0 ' 

the present case. The difference (A^-q “ 
could serve as an index for the influence of vibration- 
rotation interaction on FC factors. 

The values of for different J have been calcula¬ 
ted using the expression ( 1 ) for the v^ops elecffo- 
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nic states of diatomic molecules. In the present 
investigation, the results of A^o — A^'^) 

are given in Table I for molecular band systems of 
astrophysical importance along with A^^. In the 

same table reported ^2 

OH (A-X) and CN (B-X) systems9-io have been 


Hence the knowledge of (A?‘o “ A''^) will be use¬ 
ful before lender taking tedious calculation of FC 
factors involving vibration-rotation interaction. The 
details of this method along with the results of 
other band systems will be published elsewhere. 

We are thankful to Professor B. Sanjeevaiah, 


entered for (0, 0) 

band. 


Head of 

this Department, for 

encouragement and 




Table I 



Band system 

J 

A^o A 

Are A 


(Aro — Ars)k 

OH (A-X) 

2-2' 


0-0415 

0-907 

0*055 

50i 

0-0965 


0-291 

0-339 

0*312 

N 2 (B-A) 

0 

100 

0-0818 

0-0740 

0*008 

*CN (B-X) 

0 


0*0212 

0-920 

0*001 

100 

0-0226 


0-928 

AlH (A-X) 

0 

0-0874 

0*0001 


0*087 


25 



MgH (A-X) 

0 

0-0934 

0*0510 


0*042 


100 



CH (A-X) 

0 

0-0190 

0*0183 


0*001 

100 



C 2 (Swan) 

0 

0-0492 

0*0459 


0-003 


100 




* Molecular constants from Herzberg^; for the rest from Rosen^^. 


It is clear from the results in the table that FC 
factors are not affected significantly with increase 
of J for N 2 (B-A), CN (B-X) band systems. For 
these systems, the value of (A^q — A^^) ^ 10'2 A. 
On the other hand OH (A-X) system shows a large 
variation in the FC factors with increase of J reflect¬ 
ing the influence of vibration-rotation interaction. 
For this system, the value of (A^o ““ A^J is large 
compared to- those of the other band systems. Thus 
it is observed that larger the value of (A^o "" 
greater will be the influence of vibration-rotation 
interaction. In the context of these observations, 
it can be predicted that the vibration-rotation 
interaction may influence the FC factors signi¬ 
ficantly for AlH (A—X) and MgH (A-X) band 
systems for which (A^o “ A^'e) values are com¬ 
parable with that of OH. We urge those engaged 
in the study of intensities -of these band systems of 
astrophysical importance to compute FC factors 
including the vibration-rotation interaction. We 
can further infer that the influence of this interaction 
is ne^igible in the case of CH (A-X) and Cgt (Swan) 
band systems as (A^o Ar^) value is small. In such 
cases laborious calculation of FC factors with 
Vibration-rotfitioii interactiop peed not he pomputedr 
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AMINO ACID COMPOSITION C WILD 
LEGUMES 

Preliminary investigation revealed the presence of 
23-2%, 25*3% of proteins in the seeds of Cassia 
tora and: Cesalpinia bounducella respectively. In 
view of their high protein content, the nutritional 
characteristics of their protein isolates are assessed. 

The mature seeds were coarsely ground, defatted 
with petroleum ether (B.P. 60-80° C) and the seed 
was repeatedly extracted with cold alkaline 10% 
brine for several hours and filtered. The filtrate on 
acidification with 10% acetic acid precipitated the 
proteins in 3 delds of 15-6% and 17-4% from 
Cassia tora and Cesalpinia honducella seeds respect- 
tively. Protein isolates were hydrolysed to negative 
biuret test by refluxing with a mixture of 6N.HC1 
and 80% formic acid taken on 1 : 1 ratiO' by volume. 
After humin removal, the protein hydrolysate was 
evaporated to a syrupy mass, which was. vacuum 
desiccated. The mass was then dissolved in 10% 
isopropanol and was qualitatively analysed by 
various paper chromatographic techniquesi"^ using 
different solvents and different staining reagents^"^. 
The quantitative determinations of amino acids were 
made by photometric ninhydrin methodic). The 
results are shown in Table I. The addition of 
80% formic acid to 6 N.HCl during hydrolysis of 
the protein was found to be advantageous in two 
ways : (1) It reduced the time required for complete 
hydrolysis of the protein. A period of 12-16 hours 
refluxing was needed with this mixed acid solution, 
as against 18-24 hours required with 6 N.HCl. 
(2) It reduced amino acid losses, possibly by check¬ 
ing the oxidative type of degradation of some of 
the amino acids, particularly lysine, threonine, 
methionine and tryptophane. 

Cesalpinia bonducella seeds are found to be rich 
in all essential amino acids particularly lysine 
methionine, threonine, leucine and isoleucine. 
These seeds are, however, dificient in tryptophane. 
Cassia tora seeds appear to be rich in all 
essential amino acids particularly, methionine and 
tryptophane bnt are deficient in lysine, 


Table 1 

Amino acid composition of protein isolates of 
wild legumes 

(Amino acid percentage expressed in g/16 g 
of nitrogen) 


SI. 

No. 

Percent of Amino acid 

Cesalpinia 

bonducella 

Cassia 

tora 


Indispensable 



1. 

Lysine 

6-83 

3-70 

2. 

Histidine 

3*40 

2*42 

3. 

Threonine 

8-2 

9-2 

4. 

Phenylalanine 

5-22 

4-80 

5. 

Valine 

8*5 

6-4 

6. 

Methionine 

0-9 

1*6 

n 

Tryptophane 

0-4 

0 9 

8. 

Leucine and isoleucine 

15-4 

151 


S emi-Indisp ensable 



9. 

Serine* 

70 

7-4 

10. 

Glycine (indispensable 

9-2 

10*2 


for chicks) 



11. 

Tyrosine** 

0-8 

3*86 

12. 

Cystine t 

0-9 

0*8 

13. 

Arginine (indispensable both 

0:2 

6*6 


for rats and chicks) 




Dispensable 



14. 

Glutamic acid 

90 

10*6 

15. 

Aspartic acid 

8-4 

6-8 

16. 

Alanine 

8-6 

8*4 

1.. 

Prolinet 

0-2 

0*6 

18. 

y-Amino butyric acid 

Traces 

Traces 


Mean values of 10 determinations 



* Serine exerts sparing effect upon glycine. 

** Tyrosine exerts sparing effect upon phenylalanine, 
t Cystine exerts sparing effect upon methionine, 
t Optical density measured at 440 nm. 

The authors are grateful to Shri V. V. Sarwate, 
Director, Technical Education^ (M.P.) and to 
Prof. V. G. Vaidya for providing facilities. 
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KINETICS OF SUBSTITUTION OF POTASSIUM 
TRIS (OXALATO) CHROMATE (III) BY 
ORTHOPHOSPHORIC ACID 

The complexation of hexaaquochromium (III) ions 
by phosphoric acid has been reported recently by 
Lahirik The rate of substitution of tris (oxalato) 
chromium (III) ion by phosphoric acid which we 
report in the present communication is found to 
be relatively faster, and is dependent on the molarity 
of phosphoric acid as well as the concentration of 
the metal complex. 

Potassium tris (oxalato) chromate (III) was 
prepared^ and its purity confirmed by analysis^. 
All other chemicals used were of analytical grade. 
Ionic strength was kept at 3-0 with respect to 
sodium nitrate. The rate of substitution was followed 
with a Unicam SP 600 spectrophotometer at 420 nm, 
by following the reactant, tris (oxalato) chromium 
(III), which has got an absorption maximum at 
that wavelength. 

The order with respect to time {n^ =2*80) was 
found to be greater than the order with respect to 
concentration {n^ 1-08) indicating inhibition of 

the reaction by the product^. Hence initial rate 
msthods were employed to evaluate the rate constants 
by the method described by Laidler^. The order 
of the reaction with respect to the metal complex 
and orthophosphoric acid was found to be 1 and 2 
respectively. A plot of initial rate vs [H 3 p 04}2 
gives a straight line with a positive intercept on. fhe 
rate axis showing that the reaction goes along two 
paths : one with a rate directly proportional to 
[H 3 P 0 ' 4}2 and the other with a rate independent of 
CH 3 PO 4 }. Increasing ionic strength increases the 
rate constant. 

Ion exchange studies with the green product 
species failed to show the presence of either cat¬ 
ionic or anionic phosphato complexes. This 
suggests that the product species may be neutral 
probably of the type [Cr(H 2 pO'^) (HP 04 )] 5 . The 
spectrum of the product gave a maximum) at 440 nm. 

The complexation of Cr(H 20 ) 63 + by HgPO^ 
was also carried out. The product species, green 


in co-lour (which was also foimd to be neither cat¬ 
ionic nor anionic by ion exchange studies) in this 
case gave identical absorption spectrum with an 
absorption maximum at 440 nm. To evaluate the 
rate aonstants the absorption of the product at 
440 nm was followed. Results are presented 
(Table I). 

Table I 


Temperature = 28- 5° C Ionic strength = 3-0 


U (ox).^- 
(M) 

H3PO4 

(M) 

10^ Initial Rate 
moles lit~^ 
min.-^ 

Pseudo first 
order rate 
constant, k 
min.~^ 

0-002 

3-0 

0-44 

2-20 

0-003 

3-0 

0-68 

2-26 

0-004 

3-0 

0-90 

2-25 

0-005 

3-0 

T14 

2-28 

0-006 

3-0 

1-34 

2-23* 

0-004 

3-0 

0-32'^' 

0-80 

0-004 

3-0 

0-59** 

J. sic 

0-004 

TO 

0-38 

0-95 

0-004 

1-5 

0-46 

1-15 

0-004 

2-0 

0-58 

T45 

0-004 

2-5 

0-72 

T80 

0-004 

3-5 

1-11 

2-77 

0-004 

4-0 

1-36 

3-40 




Pseudo first 

Cr (H 20 >a^^ 

H3PO4 

10^ Initial rate 

order rate 

(M) 

(M) 

moles lit~^ 

constant, k 



min.~^ 

min.~^ 

0-016 

2-0 

0-92 

0-58 

0-016 

2-5 

0-96 

0-60 

0-016 

3-0 

T03 

0-64 

0-016 

3-5 

1-16 

0-72 

0-016 

4-0 

T30 

0-81 


* /X = TO. 

** /X = 2-0. 
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MAGNETIC PROPERTIES OF 4-AMINOANTI- 
PYRINE COMPLEXES OF SOME LANTHANIDE 
PERCHLORATES AND NITRATES 

Rfcentl^’ we have prepared and characterized some 
complexes of 4-aminoantipyrine (aap) with perchlo¬ 
rates^ and nitrates- of La (ID), Pr (III), Nd (III), Sm 
mih Gd (III), Dy (HI) and Y (III). In view of the 
fact that comparatively little data is available in the 
literature on the magnetic properties of lanthanide 
complexes, it v^as considered worthwhile to study the 
magnetic behaviour of these new complexes and to 
compare the values with (a) theoretical prediciftns 
on the basis of complete spin-orbit coupling'-* and (b) 
the \an Vleck valuesL The results of such a :tudy 
are presented in thi communication. 


mined by the Guoy method at ambient temperatured 
(28±2°C). 

The measured susceptibilities were corrected for 
the diamagnetism of the rest of the molecule using 
PascaPs constants®; a correction for the diamagnetism 
due to the completely filled orbitals of the lanthanide 
ion was also applied. The moments were calculated 

using the Curie law formula ficff = 2*84 V/m—T. It 
may be mentioned here that these complexes represent 
magnetically dilute systems and therefore the Weiss 
constant can be neglected®. The experimentally deter¬ 
mined magnetic moments are presented in Table I, 

Discussion 


Materials and Methods 

The following 14 complexes were studied, with general 
formulae: [Ln (aaplel (010^)3 and [Ln (aap)^ (NOs)^] 
where Ln == La (III).. Pr (III), Nd (III), Sm (HI), Gd 
(IJD, Dydll) and YdU). These complexes were 
prepared and analysed by procedures described 
ear]ier^‘L The magnetic susceptibilip'es were deter¬ 


Theoretical magnetic moments were calculated using 
the formula /Li = g VJ (J -I" I) which is valid when 
appreciable spin-orbit coupling exists, as is the case 
in the lanthanide systems. The ‘g’ factor here was 
calculated from the relation 

_ J(J -f 1) -fS(S -f 1) - L(L 4- 1) 

^ 2J(J + 1) 


Table I 

Magnetic properties of some lanthanide complexes 


Complex 

x'm 

corrected 

xlO-® 

experimental* 

B.M. 

theoretical* * 
B.M. 

F 

theoretical t 

B.M. 

[La (aap)6 ](Ci 04)3 

10 

0 

0 

0 

[Pr (aap)6] (ClOJg 

4419 

3-26 

3-58 

3-62 

[Nd (aap)6] (C104)3 

5346 

3-58 

3-62 

3-68 

[Sm (aap)e] (C 104)3 

1076 

1-61 

0*85 

1-55-1-65 

[Gd(aap)6] (ClOi), 

25331 

7-80 

7-94 

7-94 

[Dy (aap)6] (ClOJs 

50614 

11-03 

10-64 

10*60 

[Y (aap)6] (C104)3 

12 

0 

0 

0 

[La (aaps (N 03 ) 3 ] 

17 

0 

0 

0 

[Pr (aap )3 (N 03 ) 3 ] 

5243 

3-55 

3*58 

3-62 

[ Nd (aap)3 (N03)3] 

6263 

3-88 

3*62 

3-68 

[Sm (aap )3 (N 03 ) 3 ] 

976 

1-58 

0-85 

1-55-1-65 

[Gd (aap)3 (N03)3l 

30584 

8-57 

7-94 

7-94 

[Dy (aap )3 (N 03 ) 3 ] 

50801 

11-07 

10-64 

10-60 

[Y vaap)s (NOa)^ 

39 

0 

0 

0 

using tne Curie lormula. ' . 


using the simple spin-orbit coupling model, 
t using the Van Vleck valucSr 
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Although this g value is applicable only to gaseous 
ions, it may be presumed that in view of the extensive 
shielaing of the 4 f orbitals, the lanthanide ions in ligand 
fields behave as gaseous ions. Besides, these theoretical 
valuer, calculated on the basis of the simple spin-orbit 
coupling model, the values obtained by Van Vleck 
and Frank from more refined calculations^ are also 
included in Table I for comparison. 

La and Y complexes are diamagnetic, as is to be 
expected. It may be seen from Table I that the experi¬ 
mental moments compare favourably with the simple- 
model theoretical values except in the case of Sm. 
In the case of Sm, the experimental moment is almost 
double the theoretical value. The reason for this is 
that in Sm, the first excited J state is sufficiently Mose 
to the ground state, causing an increase in the magnetic 
moment. Such an effect is observed in the case of both 
the perchlorate and nitrate complexes of Sm. It may 
be noted that the Van Vleck values agree closely with 
the experimental values in all cases (int luding Sm) 

We thank the C.S.I.R. for the award of a Junior 
Research Fellowship to one of us (J. C.). 

University Department of Chemistry, C. G. R. Nair^ 
Kerala University, Jacob Chacko.* 

Trivandrum 695 00.1, October 25, 1975. 
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PHENOLIC OXIDATION OF A 1-PHNETHYL- 
ISO QUINOLINE 

Colchicine (1), the alkaloid of colchicum autumnale, 
is of considerable use in medicine particularly as aborti- 
facient"^. Its usefulness for gout and skin carcinoma 
has also been referred ^ 

The observation that autumnaline (II) transformed 
biogenetically into colchicine® ( 1 ) prompted the study 
of phenolic oxidation as a biogenetic mode of synthesis 
towards analogues of colchicine ( 1 ). Potassium ferri- 
cyanide oxidation of autumnaline (II) gave (III) by 
ortho-ortho coupling*. Manganese dioxide in chloro¬ 
form as oxidizing agent has been considered to have- 
steric preference for para-coupling compared to ortho- 
gpuplin^. Franck pointed Opt that phenolic oxidptipn 


of the compound absorbed on silica gel would be similar 
in process to enzyme reaction in the plant cell^. 



(W)R-. SO^CHi, R,t.Rj=OH c,^) R' SOjCrt,', 

ft»* Rj.-. Rj t OCH, R^-. a,' Rt •-CMj 

In a phenolicox idation study of l-(3'-Hydroxy-4p 
5'-dimethoxyphenyl)-6 methoxy- 7 -hydroxy-N-mesyH 9 
2, 3, 4-tetrahydroisoquinoline (IV), using manganese, 
dioxide in chloroform, a product has been obtained. 
Analysis of the compound is in agreement with the 
molecular formula CaiHgsO? NS and gave the I.R. 
absorption at 3420, 2920, 1600 8 1140 cm“^. Ultra¬ 
violet spectrum with absorptions at 242 nm, 263 nm 
and 298 nm showed it to be a hcmoaporphine type 
compound®. 

NMR spectrum of the compound recorded as 

2- 718 (3H, s, SOaCHs); 3*818 (3H, s —OCHg) 

3- 88 8 (3H, s, --OCH 3 ); 3*90 8 (3H, s—OCH 3 ); 
4*42 8 (IH, m. tert H); 6*58 8 (IH, s, aromat H); 
6*79 8 (IH, s—aromat H); 7*51 8 (2H, m, hydroxyl 
H) is in agreement with the structure (V) for the 
product. 

Mass spectrum recorded at 70 ev registers a peak 
at 418 (M+ — 17) and a high resolution ma^r 
spectrum gave a base peak at 435 (M+) and a 
subsequent peak at 418 (95%, — 17). Further 

to establish the presence of two hydroxyl groups in 
the compound mass spectrum of the acetate (VI) has 
been studied, which reads as 519 (24, M+); 477 (58, 
M+-CH 2 CO) and 435 (100, M+ - 2 .CH 2 CO). 

A study of the mass spectrum of the acetate (VI) 
indicated the presence of two phenolic hydroxyl groups 
in the compound. The observation of (M'*’ — 17) 
as a base peak in the mass spectrum of the compound 
is in agreement with the observation made by Jackson 
and Martin in the mass spectra of the aporphin alko- 
loids’. Hence the structure of the oxidation product 
is established as (V). Further study of the oxidation 
of the compound (IV) under various conditions is 
under progress. 

The author is thankful to Prof. B. Franck, Organische 
Chemie Institut, Munster, West-Germany, for his 
helpful discussions and to D.A.A.D. for the scholar¬ 
ship. 
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,Warangal (A.P,), India, June 9, 1975. 
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POTASSIUM-ARGON AGES OF MICAS FROM 
THE PEGMATITES OF BHILWARA, 
RAJASTHAN, INDIA 

The pegmatites that occur in the three major Precam- 
brian rock groups of Rajasthan, namely, the Banded 
Gneissic Complex, the Aravalli Formation and the 
Delhi Formation, have generally been related with 
the late intrusive phases of the Aravalli and Delhi 
Orogenic cycles. Heront and Gupta^ assigned them 
pre-Delhi (pre-Aravalli) and post-Delhi ages where¬ 
as Crookshank-^ asd Sharma^ regarded them as of 
post-(Araval;li (pre-Delhi) and pfost-Delhi ages, 
respectively. According to Heron^, the medium 
grained, foliated pre-Delhi pegmatites, characterised 
by the absence of tourmaline, beryl and radios 
active minerals and ' scarcity of muscovite, were 
disturbed by later movements. The post-Delhi peg¬ 
matites were described as coarse grained, unfoliated 
and undisturbed rocks containing these minerals. 
However, these post-Delhi pegmatites are more wide¬ 


spread in the older Aravalli Formation and the 
Banded Gneissic Complex than in the Delhi Forma¬ 
tion. 

Absolute age determinations on Rajasthan pegma¬ 
tites have been attempted earlier by Pb-U^-^, K-Ar^, 
Rb-Sr^ and fission track ^"^2 methods and, excepting 
one 1935 Ma. Rb-Sr age of a pegmatite in the 
Gneissic Complex^, all the reported dates are less 
than 1350 Ma. 

We have determined K-Ar dates on four samples 
of muscovite and lepidolite from Bhunas and Potbn 
pegmatities of Bhilwara District, Rajasthan. The 
pegmatite of Danta Mine, Bhunas, is an oval, multi¬ 
quartz core; asymmetrically zoned, concordant 
intrusive body in the Aravalli garnet mica schist; 
it contains workable lodes of muscovite, giant crys¬ 
tals of beryl and tourmaline, cytolite, uraninite 
and replacement pods of cleavelanditei^. The peg¬ 
matite of Krishna Mine, Potlan, is a very irregular 
body exhibiting both concordant and discordant 
relationship with the host Aravalli garnet-mica 
schist. Stained muscovite and black tourmaline 
occur in the border and wall zones. Lepidolite and 
rebellite occur in the cleavelandite replacement 
bodies. 

Potassium was determined on EEL flame photo¬ 
meter ; the results quoted in Table I are the ave¬ 
rages of three determinations on each sample. Argon 
was determined on a modified A.E.I. MS 10 mass- 
spectrometer'^4^ using^s Ar as spike. The average 
of the two muscovite dates from Bhunas pegmatite 
is 1024 ±: 40 Ma. The average of the two lepidolite 
and muscovite dates from Potlan pegmatite is 
848 it 35 Ma., i.e., about 175 Ma. youhger than 
that for the Bhunas pegmatite. These results com¬ 
pare well with those of Vinogradov et al.'^, who 
determined 1100 ± 50 Ma. age for Bhivarla (Bhil- 


Table I 

K-Ar dates of Bhilwara pegmatites, Rajasthan {India) 

Sample Vol. of *°Ar % ‘^®Ar Age in million 

[No. Mineral Location % K radiogenic radiogenic years* 

sec/gm X 10~^ 


BH/78 

Muscovite 

Danta Mine 
Pegmatite, Bhunas 
(32 km SW of 
Bhilwara) 

8*70 

4-8275 

97-3 

1042 ±42 

BH/99 

Muscovite 

do. 

8-66 

4-5931 

96-9 

1006 ±40 

PT/5 

Lepidolite 

Krishna Mine 
Pegmatite, Potlan 
(SOkmSW of 
Bhilwara) 

9-51 

3-8488 

97-8 

'.':81]±32 

PT/6 

Muscovite 

do. 

8-83 

3-9830 

97-7 

885 ±35 


♦Constants us?d; =p-?84 x 10-“yr-S =4-72 x 10-“yr-i, ‘“K/JC (atomic) = 0-011?%, 
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wara ?) pegmatite, using 1080 Ma. ^oTpb/^oepb age 
of cyrtoiite and 1040 Ma. K-Ar age of muscivite, 
and 900 ± 50 Ma. K-Ar age for Ajmer and Rajgarh 
pegmatites, respectively. 

The Banded Gneissic Complex, which, forms the 
basement of the Aravalli rocks, represents part of 
an old craton intruded by granites as old as 
2,500 Ma.8’ii>. Based on K-Ar determinations, 
Sarkar et suggested that the Aravalli Orogenic 
cycle closed between 1500 Ma. and 950 Ma. and 
the Delhi cycle closed between 860 Ma. and 
734 Ma., the latter conforming to the views of 
Holmes et alS\ Rb-Sr age determinations, how¬ 
ever, reveal that folding and uplift of the Aravalli 
rocks was accompanied by granitic intrusions at 
about 2100-1900 Ma. and the folding and uplift of 
the Delhi rocks was accompanied by granite and 
pegmatite intrusions at 1700—1650 Ma., 1400 Ma., 
1200 Ma. and 1000-950 Ma. which continued in a 
pulsating manner resulting into pegmatites dated at 
around 850, 750, 650 and 580 Ma.^, 

The Bhunas and Potlan pegmatites, therefore, 
appear to be post-Delhi in age, though they occur 
in the Aravalli schists. The fact that most of the 
determinations have given dates between 750 and 
1100 Ma. indicates that this was the most ‘active’ 
period of pegmatite activity in Rajasthan and the 
still lower ages probably indicate sporadic intrusive 
phases, cooling or subsequent events of mineralisa¬ 
tion mainly of hydrothermal character. 

We thank Dr. M. H. Dodson and Mr. A. G. 
Gledhill of the geochronological laboratory (Leeds) 
for their help. One of us (P. K. M.) wishes to 
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A SHORT NOTE ON STRUCTURE OF 
JHAMARKOTRA ROCK PHOSPHATE DEPOSIT, 
DISrRICT UDAIPUR, RAJASTHAN 
A LARGE deposit of rock phosphate was discovered 
by the State Department of Mines and Geology, 
Rajasthan, in the year 1968 at Jhamarkotra near 
Udaipur. The area covered under present investiga¬ 
tion falls between longitudes 73° 49' to 73° 52' and 
latitude 24° 27' to 24° 29' covering approximately 
50 square kilometers. Detailed 'investigation by 
the Department of Mines and Geology has proved a 
reserve of 37*71 million tonnes of phosphorite of 
varying grades ranging from 12% to 38% PgO^ 
content. 

The first record of the geology of the area is 
given by Heron (1953) who identified the rocks as 
belonging to PreCambrian age. He classified the 
rocks into three classes, (1) Banded and streaky 
gneisses grouped under the Banded Gneissic 
Complex, (2) Argillaceous, quartzitic and dolomitic 
rocks grouped under the Aravalli system, and 
(3) Argillaceous, arenaceous and calcareous rocks 
along the main Aravalli hill range grouped under 
Delhi system. 

In recent years, several workers like P. K. Mathur 
(1963-64), Iqbalhdin (1965-66), and G. J. Chandak 
(1965—66) from the G.S.I. have studied the area on 
a regional and detailed basis and their results have 
been compiled by C. S. Raja Rao, B. C. Poddar 
et al. (1971). 

According to C. S. Raja Rao et al (op. cit.), 
Heron’s correlation of Debar! conglomerate quartzite 
formation to the east of Udaipur with the Alwar 
formation of Delhi group has been found to be 
inconsistent with the field facts. This rock group 
has been considered as co-eval with the basal 
Aravalli rocks and the sequence at Debari is inverted, 
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with the Aravallis structuraliy overlaia bf the basement 
As will be evident from the foregoing discu^sio% the 
authors also feel that the succession in the northern 
portion of Jhamarkotra area is inverted as we get 
phyllites at the base, followed by limestones and 
quartzites. Furthermore, mobilisation of base¬ 
ment in Jhamarkotra area may be seen along the 
fault F^Fi (Map). 



Systematic mapping of the area has revealed the 
following succession of rocks : 

Graywacke. , , 

Phyllites and schists. 

Dolomitic limestone. 

Rock phosphate. 

Dolomitic limestone. 

Basal orthoquartzites/Arcose. 

Unconformity 

Banded gneissic complex. 

The present paper deals with the major structural 
elements in the area and their relationship with the 
mineralization of rock phosphate. The aerial 
photographs of the area taken on a scale of 1 : 40,000 
were studied with the help of mirror stereoscope. 
The interpretation of the structural studies were 
checked in the field. A number of readings of 
attitudes of beds (Slipplanes), joints and cleavage 
were recorded and folds analysis was carried out. 

Structure: 

The area forms a part of the Aravalli Syncli- 
norium. Banded gneissic complex represents the 
oldest rock units exposed all around the fringe of 
the basin. Presence of stromatolitic structure in 
rock phosphate and the enclosing dolomitic lime¬ 


stone indicate shallow water deposition. Presence 
of ripple-marks and cross-beds in the basal 
orthoquartzites may represent the part of ancient 
shoreline in the area. 

The Jhamarkotra synform extends for a length 
of about 6-7 km in NW-SE direction with a 
width of about 6 km. In relation with the other 
phosphate deposits, such as Maton, Kanpur, Bargaon, 
Neemuch Mata and Sisarma, it is believed that the 
Jhamarkotra deposit represents a separate tectonic 
basin. 

There have been three to four generations of 
deformation in the Aravalli orogeny and the 
Jhamarkotra area has also been affected by such 
structural disturbances. In the tectonic history of 
the Aravallis, it is considered that the first com- 
pressional stress acted from the south-east direction 
direction which resulted in the regional strike 
direction trending North-each—South-west. The 
general trend of strike in Block A and A extension 
at the western part of the Jhamarkotra deposit 
swerves from NNEr-SSW to almost East-West 
and WNW-ESE which is more pronounced in 
Blocks D and E in the central part of the deposit. 
The quartzite to the north of the area show 
NNW-SSE strike. These different attitudes of 
bedding planes indicate the different stresses 
that might have prevailed in the early tectonic 
phase of the area as a result of which the rocks 
were subjected to cross-folding. 

A number of fold structures have been noted in 
the area. In the south-western comer of the area 
in which Blocks A and B are situated, there is a 
synform whose axis trends almost NNE-SSW with 
a gentle plunge to the NNE. The eastern limb of 
this fold has been dissected by a fault F 2 F 2 trending, 
NNW-SSE which has displaced the quartzite for 
about 300 m. Due to the effect of this fault, the 
rock phosphate band has been discontinued for 
about 200 m. in length. Complementary to this 
synform we get an antiformal stracture in Block C 
with a gentle plunge to the NW. 

Due to the resultant effect of these two fold axis 
the hills near the village Sameta display a dome¬ 
like structure with dips spreading in all the direc¬ 
tions. The eastern limb of this antiform has been 
truncated by a minor fault F^-F^ juist at the junction 
of Blocks C and D which striges NNE-SSW and 
has displaced the ore body. The ore body in the 
central part of the deposit in block D and part of 
Block E present a monoclinial limb. Exposures in 
the mine face of Block D at places show dragfolds 
at the contact of the rock phosphate and overlying 
limestone. The axis of these dragfolds point in the 
northern direction. Veering of strike in the south- 
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eastern portion of the deposit in Blocks E, F and G 
has been noticed. In the eastern part of the area 
near Garhamata temple, an antiformal fold has 
been noticed whose limbs dip in the same direction 
towards East. , 

A major thrust fault is noticed in the 

north-eastern part of the deposit near the village 
Jhamarkotra which has displaced the quartizite 
ridge for about 1500 m. Due to the effect of this 
major thrust, a number of sympathetic fractures and 
faults have developed in the north-eastern portion 
of the area. A number of minor folds and faults 
are also observed in the western portion in Block A 
Extension and Block J. A fault F 3 F 3 striking 
almost East-West has displaced the quartzite. The 
presence of cataclastic breccia in the vicinity of this 
fault area also confirms the same. Minor folds are 
noticed in the road cutting of A Extention block 
plunging towards west. 

Structural Control of Mineralization : 

The rock phosphate deposit of Jhamarkotra is 
synsedimentary deposit of mainly biogenic origin. 
The deposit shows lateral variation in the grade from 
one end to the other. This variation in the grade 
may be explained on the basis of structural events 
described above. Blocks D and E lying in the 
central part of the deposit have suffered maximum 
effect of compressional stresses, which have resulted 
in high grade ore zone from which soluble carbo¬ 
nates have been subsequently leached out. Again 
in Block B, the high grade zone represents the 
central part (core of the synform) while low grade 
ore is seen on the flanks. Due to the presence of 
an antiform in Block C, tensional stresses may 
have stretched the ore body resulting in a low 
grade deposit in that area. Just at the junction of 
Blocks D and E in the eastern saddle portion, the 
low grade zone may be due to tensional stresses. 

The authors gratefully thank the Director, Mines 
and Geology and the Superintending Geologist, Rock 
Phosphate Project, Jhamarkotra, for giving per¬ 
mission to publish this paper. 

Department of Mines and S. C. Agrawal. 

Geology, R. K. Raizad^- 

Rajasthan, 

Udaipur, October 24, 1975. 
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IRREGULAR MICROSTRUCTURES IN 
GODAVARI COALS 

Petrographic study of Godavari valley coals has 
revealed that these microconsituents with outer- 
edge serrated and inner-edge either concave or straight 
are bodies of resin. The chain-like structure is 
developed by concentration and fusion of resins. 
The reflectance of these microconstituents has been 
compared with that of the associated vitrinite, 
fusinite and fusinized resins and it is concluded 
that they represent similar conditions of transforma¬ 
tion. During the microscopic study of Godavari 
valley coals, some peculiar features were frequently 
noticed in them, and an attempt has been made to 
determine their exact nature and also* to assign them 
to a particular maceral group. 

Discussion : 

Ganju and Pant (1963) illustrated occurrence of 
such microconstituents from Raniganj coals and des¬ 
cribed them as resin globules arranged in a chain-like 
fashion which appear smooth and without borders. 
From their arrangement it appears that they have 
been concentrated due to the deposition of a sporan¬ 
gium body which is generally protected by waxy, 
resinous gummy covering. Ganju (1958) from 
Rampur coals and Ramana RaO' (1968) from Kotha- 
gudium coalfields have described similar structures 
as thick cuticles with one edge serrated. In the 
present study of Godavari valley coals, a number 
of similar microconstituents in different states of 
preservation have been recorded. They usually 
show one edge as serrated and the other as either 
straight or slightly concave and they are grouped 
together in a chain-like form. The reflectance of 
these constituents is equal to that of either the 
associated vitrinite or fusinite. In some cases, it 
is inbetween the two. 

Figure 1 shows the reflectance of these micro- 
constituents to be equal to that of the associated 
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vitrinite, while Figs,. 3 and 4 show the reflec¬ 
tance as equal to that of the associated fusinite. 
Figure 2 shows that the reflectance is inbetween 
the two. These microoonstituents, in most of the 
cases observed, appear as rounded or oval-shaped 
bodies with or without a cavity at the centre and 
they seem to have been fused together to form a 
chain-like structure (Figs. 3 and 4). It appears 
that the outer rim breaks at the point of fusion, as 
seen in Fig. 4. When all the cavities are inter- 



Fiq. 4 . 


connected they produce a peculiar structure which 
appears serrated on the outer-edge and straight to 
concave on the inner-edge. An exactly similar 
structure is presented by rounded sponge type 
resins with a thick outer margin, grouped together 
in the form of chain and in a fused condition 
(Fig. 4). Some of the resins are broken at the 
points of fusion or attachment and so present a 
convex outer-edge and a concave inner-edge. 

The close similarity of these microconstituents 
with the associated resin bodies and their 
appearance similar to simple and fusinized resins 
through an intermediate stage (Ramana Rao "and 
Moiz), suggest that they are resinous bodies 
fused together which have undergone transformations 
similar to those that produced vitrinite, semi- 
fusinite and fusinite in Godavari valley coals. 

The author wishes to thank Dr. N. Ramana Rao, 
for his keen interest, and helpful discussion. 

Geology Department, A. A. Moiz, 

Osmania University, 

Hyderabad, October 27, 1975. 
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SOME NEW OBSERVATIONS ON THE NATURE 

AND ORIGIN OF CHERTS IN THE GREAT 
LIMESTONE FORMATION IN AN AREA 
BETWEEN MUTTAL AND SALAL, UDHAMPUR 
DISTRICT OF JAMMU, J AND K STATE, INDIA 

The present note records some of the new 
observations on the nature and origin of Chert 
bands so commonly found in the Great Limestone 
of Jammu. (Lat. 32° 44' N : Long. 52° E, toposheet 
No. 43 L/13). While working in an area between 
Muttal (Lat. 32° 59' N : Long. 75° OT 30" E, 
toposheet No. 43 p/1) and Salal (Lat. 33° 10' N : 
Long. 74° 50' E, toposheet No. 43^/16), (Map No. 1) 
the writer came across some well-developed bands 
of chert in the Great Limestone. These bands, 
though irregular in their pattern, exhibit a variety of 
brown and black colours. At places the bands are 
grey, buff, cream or white coloured. They are 
confined either in a single bed or intruded in a 
number of beds. Some of the chert bands are a 
few millimeter to several centimeters in thickness 
and a few meters to several meters in length. 

The chert bands occur in the Great Limestone 
which is exposed in the form of hogback masses 
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of mighty magnitude. Structurally these inliers are 
of plunging anticlinei, running roughly eastward, 
along the prevalent strike of the outer Himalaya. 
The limestone inliers are fitted within the Murrees 
and the Tertiaries. The Great Limestone is the 
olc^est formation, whose base has not been seen in 
the area under investigation. On account of some 
economic minerals, bauxite and coal associated with 
some of the eocene and other rocks, the Great 
Limestone has attracted the attention of geologists 
since ^ 1876. Among the pioneer workers, mention 
may however be made of Wynne-’^ (1872), Medlicof^ 
(1876), Middlemiss^ (1928) and Wadia (1928, 1937) 
but none has dealt with the sedimentological aspects 
of th^ .area in general and the nature and origm of 
the chert bands in particular (Figs. 1 and 2). 



Map. 1. Location Map. 



Fig. 1. Brownish and greyish chert bands in the 
great limestone of Riasi (Salal) area. 

The detailed study of the chert bands has exhibited 
that the chert contains 70 to 90% of SiOo, largely 
as microcrystalline to cryptocrystalline quartz with 
minor ratio of chalcedony. The colour and textu¬ 


ral variations may be attributed to their respective 
mode of precipitation, content of carbonate and the 
nature of impurities. The included dolomite is 
anhedral and is etched and embayed by the quartz. 
The carbonate laminae at places are wonderfully 
wrapped around the bands of chert. 



Fig. 2. V/hlte chert bands in the great limestone 
of Salal area. 


The genetic history of the cherty matter in the 
limestones and dolostones offer many problems. 
Shaima- (1970) while discussing the dolostones of 
the area, eyplained the pdlygenetic origin of silica, 
i.e. Syngenetic ; penecontemporaneous, epigenetic, etc., 
but no specific cause has been given as to the origin 
of these chert bands. The present study has revea¬ 
led for the first time, that the silica which precipita¬ 
ted into chert was derived from the pre-existisg 
pre-Cambrian rocks. The mobilization and distri¬ 
bution of the silica was mostly controlled by the 
pH value of the fluids, the conditions of tempera¬ 
ture and pressure. The chert bands of the area 
under study are of syngenetic origin. They appear 
to have formed contemporaneously with the lime¬ 
stone or dolostones when they were redistributed 
by the activity of waves. It is therefore plausible 
to say that the fluid body that caused redistribution 
of silica was marine. 

The material has been deposited along with the 
carbonates in three laterally juxtaposed environ¬ 
mental zones, namely the supratidal, intertidal and 
subtidal zones. Most of the material was deposited 
in the supratidal mud flat environment in the pre¬ 
sence of hypersaline water. It is also clear that 
the marine water effecting silica redistribution were 
probably hypersaline. The silica thus carried by 
fresh water flocculated at the interface between 
fresh water and saline thereby forming the masses 
of silica which finally settled to form chert bands. 

Abundant field evidence coupled with laboratory 
results have shown that the sedimentation took place 
in an eperic sea under warm tropical environments. 
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The presence of biostromes or bioberms within the 
Great Limestone, coated grains and oolites further 
support the shallow nature of the basin. It is 
thus concluded that the chert bands had been 
formed under hypersaline marine environments, 
where the carbonates too had been precipitated. 

I am greatly indebted to Dr. T. R. Bhatia for 
his guidance and encouragement. Thanks are also 
due to Dr. T. R. Sharma, Professor and Head of the 
Post-Graduate Department of Geology, the Jammu 
University, Jammu, for his kind permission to work 
in the Laboratory. 

Department of Geology, S. K. Chadha. 

Government G.M. Science College, 

Jammu, J and K State, India, 

September 29, 1975. 
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EFFECT OF Cu-IUD ON THE LEVEL OF 
GLYCOGEN AND PROTEIN IN DIFFERENT 
ORGANS OF RAT 

The development and refinement of effective intra¬ 
uterine devices depend'to a great extent on the know¬ 
ledge of its operative procedure. Cu-IUD is used 
with a view to reducing tissue reaction, besides mini¬ 
mising side effects and providing better contracepthe 
efficacy. Significant physiological changes have teen 
noticed in the uterus in the presence of lUCD^""^ 
The metabolic changes in the uterine corrua of art 


with lUD have been reported^ But very little informa¬ 
tion is available about detrimental effect of the intra¬ 
uterine contraceptive device, on the general metabolism 
of the body. Tatum‘S has reported that copper content 
of liver, lung, etc., remains unaltered in the presence 
of Cu-IUD, signifying its local effect. The present 
observation is aimed at providing some useful informa¬ 
tion on the metabolism cf glycogen and protein in 
various organs of the body in the presence of Cu-IUD, 

25 female rats, three months old, were used in this 
study. Through midventral incision, bilateral inser¬ 
tion of copper wire was made in the uterine cornua. 
Another group, comprising 25 females, served as cont¬ 
rol. After fifteen days of recovery period, the rats were 
sacrificed and the liver, lung, pancreas, spleen, urinary 
bladder and the uterine cornua were taken out and 
placed in cold Robinson’s medium. The organs vere 
trimmed off, for fat and adhering connecti\e tissue. 
The tissues from the respective organs were processed 
separately for biochemical estimations of glycogen 
and protein in the treated and controlled groups, 
using standard technique^’^. 

Re<?ults presented in Table I indicate that Cu-IUD 
fitted in the uterine cornua of rat has no significant 
effect on the levels of glycogen and protein in lung, 
kidney, pancreas, spleen and urinary bladder. However, 
liver, which is the main seat of storage for glycogen, 
shows a marked decline in the level of glycogen and 
protein in the treated group. On the other hand the 
uterine cornua treated with Cu-IUD show increased 
levels of both glycogen and protein. 

It is evident from the results that Cu-IUD does not 
influence the general metabolism of the body as a whole. 
The protein and glycogen remain unaltered in the 
treated and control groups as far as lung, kidney, 
pancreas, spleen and urinary bladder are concerned. 


Table I 

Effect of Cu-IUD on protein and glycogen content of different organs 


Glycogen 

fig 100 mg of tissue 


Protein 

fig 100 mg of tissue 



Control 

Treated 

Control 

Treated 

Liver 

450-0±L7 

431-0±2'3 

198-0dzL7 

192-0±1'6 

Pancreas 

293-0±3*9 

300 0±2*9 

]100±40 

108 0±10 

Kidney 

298-0zl=2*4 

2970+40 

98-0±l-2,. 

100 0±4-5 

Urinary bladder 

231-04:3-8 

229-0±5-4 

]20-0±l-9 

123-0±L4 

Spleen 

187-0±2-l 

181-0±2-0 

84-0±2-5 

81-0±21 

Lung 

i96'0±3-7 

I90 0±4-3 

I92 0±2-1 

189 0i4-4 

Uterine cornua 

185-0±3-7 

234-0±2-4 

94’0±l-3 • 

120-0±4-2 
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Cu-IUD has been reported to have better contraceptive 
efficacy than the other lUCDs. The antifertility effect 
is due to the catalysing property of copperas it partici¬ 
pates in a nuitiber of enzymatic reactions under normal 
and physiological concentrations®. The biochemical 
and enzymological responses to intra-uterine device- 
have been noticed only in the treated cornua, the 
control cornua remaining as usuaPdi. Jt has been 
suggested that the effect of lUCD is localised and is 
of neurogenic origin’^ Further, h interplays through 
hypothalnio-hypophyseal centres. This hypothesis was 
upheld by Tatum®, who reported that copper content 
of liver, lung, etc., remains unaltered in the presence 
of Cu-IUD. The effect of copper seems to be local 
as evidenced by normal implantation in the contralateral 
cornua’. 

The authors are thankful to Prof. S. M. Alam, Head 
of the Department of Zoology, Aligarh Muslim Uni¬ 
versity, Aligarh, for providing necessary laboratory 
facilities. 

Department of Zoology, S. Azhar Hasan, 

Aligarh Muslim University, Humayun Murad, 
Aligarh (India), Nargis N. Usman i. 

September 22, 19^5 (Revised: 28-1-1976). 
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BETA-THALASSAEMIA TRAIT IN WEST 
BENGAL—A METHODOLOGICAL STUDY 

The two components of normal human haemoglobin 
are (1) a major one (HbA) and (2) a minor (HbAo). 
In the detection of the beta-thalassaemia trait, rise 
in the HbA^> proportion is usually recorded’. Several 
methods are available for its detection, involving 
amongst others, electrophoresis of haemoglobin on 
starch-, paper’, starch gel’, cellulose acetate^ and 
filter paper<^. However, they are rather time- 
consuming and not suitable for screen¬ 


ing large populations. Disc polyacrylamide gel 
electrophoresis has been found to have a much 
greater possibility for haemoglobin identification on 
a large scale’. A technique has been described here, 
based on polyacrylamide vertical disc electrophoresis 
with suitable concentrations gel and buffer systems, 
for the detection of the beta-thalassaemia trait, 
Since it is simple and rapid, it has been used success¬ 
fully in scanning a large number of samples during 
population studies. 

Procedure 

Red cell haemolysate (10 g/100 ml) was pre¬ 
pared by the standard procedure. A stock solution 
A (acrylamide 20 g/100 ml, methylene bis-acryl- 
amide 0*53 g/100 ml) and another solution B (pH 
8-8, 17-15 g tris and 24 ml NHCl/100 ml) with, 
0-4 ml N, N, N', N'-tetramethylethylene diamine, 
were prepared. One part of A was added tO' 2 parts 
of B, followed by one part of aqueous ammonium 
persulphate (0*48 g/100 ml) and the mixture was 
immediately transferred to glass tube (12 cm X 
0-5 cm), fitted at one end with rubber caps, upto 
a distance of 8-0 cm. The gel was allowed to stand 
vertically for 30 min for setting after adding a drop 
of water to the upper surface to level the meniscus. 
A drop of bromophenol blue indicator in 2M 
sucrose solution was added to each tube. 20 a^I of 
the haemolysate was applied to the gel surface 
after dissolving a few crystals of sucrose in the 
former to retard diffusion. Bridge buffer (pH 8-3, 
tris 0-6 g and' glycine 2-38 g in 100 ml, made upto 
1 litre) was poured into both the electrode chambers. 
Electrophoresis was carried out with a current of 
4 mA per tube for a period of 120 min or upto the 
migration of the bromophenol blue to 6 cm from 
origin, at 22° C. Three sets, each containing 8 tubes, 
could be processed per power pack in a single day. 
Since HbA^ moves more slowly than HbA, it can 
be observed as a distinct band 5 mm above the 
upper limit of HbA. The band given by HbAo was 
cut out with the help of a gel cutter, prepared by 
attaching two razor blades 5 mm apart in a cork. 
It was transferred to a tube containing 0-5 ml 
Drabkin's solution, macerated and kept overnight 
at 4° C. The HbA and other bands of haemoglobin 
were similarly cut out and eluted separately in 1 ml 
of Drabkin's solution. Measurements of the cyano- 
haemoglobin contents of the respective haemoglobins 
were made in a spectrophotometer at 420 nm (Beck¬ 
mann model B 20). Originally the final dilutions 
of HbA and HbA._, were kept equal to each other 
and different dilutions of HbA were tested but no 
significant variations were observed in the results. 
The readings of HbA^ and the other fractions were 
taken in separate sittings on the same day. 
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Table I 

The incidence of HbA% and slow moving Hb in normal 
popluation in West Bengal 


Sex 

Total No. 
analysed 

No. 

with 

1-4% 

HbA.. 

No. 

with 

4—6% 

HbAa 

No. with 
slow moving 
Hb (20-40%) 

Male 

113 

101 

8 

4 

Female 

92 

79 

10 

3 

Mean 


2*03 

4*83 

24*10 

S.D. 


±0*77 

±0*71 

±5*21 


Results 


The total number of samples worked out was 205, 
of which 180 cases showed HbA 2 range from 1 to 
4% of the total haemoglobin, as consistent with the 
earlier reports from India^. There was no dijfference 
between male and female samples. 10 females and 
8 males, forming 8-78% of the total, showed a range 
between 4-6% of HbA 2 . These were investigated 
-fully and found to be beta-thalassaemia trait cases 
and form the subject of a separate communication. 
Seven cases, 3 females and 4 males, forming 3*36%, 
showed the presence of the slow moving band rang¬ 
ing from 20 to 40% of the total haemoglobin. 
Subsequent studies on the haemoglobin pattern of 
beta-thalassaemia and thalassaemia variants have 
demonstrated that the method can be used effec¬ 
tively in the determination of these traits. 

' The authors would like to express their thanks 
to Professor A. K. Sharma, Head of the Department 
of Botany, University of Calcutta and Dr. K. P. Sen 
Gupta, Director, Department of Pathology, Institute 
for Post-Graduate Medical Education and Research, 
Calcutta, for encourapement and facilities provided 
and to the CSIR (India) for the award of a Junior 
Fellowship to Miss M. Ajmani. 

Department of Botany, Man ju Ajmani. 

University of Calcutta, Archana Sharma, 

Calcutta 700 019, 

Department of Pathology, Geeta Talukder. 
Institute for Post-Graduate, 

Medical Education and 
Research, . 

Calcutta 700 020, 
and 

Department of Pathology, D. K. Bhattacharya. 
North Bengal University, 

October 20, 1975. 
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CHLOROPHYLL STABILITY OF BRINE AND 
FRESHWATER ALGAE 

During our work on the effect of stress, we studied 
the chlorophyll stability index (CSI) of some algae. 
CSI indicates the stability of photosynthetic pigments 
when organisms are exposed to a high temperature, 
(65° C). In higher plants, CSI has been taken as 
an indicator of resistance to draughtt’-. Puru- 
shothaman et ah- recently reported CSI of several 
algae, including one blue-green alga, grown in 
cultures. 

The algae Dunaliella salina, Schroederia setigera 
(Schroeder) Lemm., Anabaena fertilissima and 
Anabaenopsis arnoldii were isolated from^ the salt 
lakes of Sambhar, Rajasthan. They were cultured 
in artificial sea water medium (Pringsheim)^ con¬ 
taining 1% sodium chloride except for D. salina 
which was grown at 3% concentration. Anabaena 
ambigua and Anabaenopsis circularis (Watanabe 
strain) were cultured in Allen and Amon’s medium. 
Microcystis aeruginosa was collected from local 
temple tanks. CSI was determined by the method 
described by Purushothaman et al.^. The results 
are given in Table 1. 

The following conclusions can be drawn from 
our results. Among the brine algae, isolated from 
Sambhar salt lakes, the blue-green forms A. fertilis¬ 
sima and Anabaenopsis arnoldii showed high 
stability of their pigment at 65°'C, and also the 
Chlorococcalean alga, S. setigera, to some extent. 
D. salina a Chlorophycean alga, was found to be 
highly senisitive to temperature. The blue-green 
algae generally found in freshwater habitats, 
A. ambigua, A. circularis and M. aeruginosa a 
perennial bloom of polluted temple tanks also 
contain pigments resistant to higher temperature. 
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Table I 

Chlorophyll stability index of some algae 



Algae* 



Klett Units 



In Growth Medium 

In 

Distilled 

Water 

Unheated 

Sample 

Heated 

Sample 

CSI 

Unheated 

Sample 

Heated 

Sample 

CSI 

1. 

Anabaena fertilissima 

80 

80 

0 

80 

80 

0 

2. 

Anabaenopsis arnoldii 

240 

240 

0 

240 

235 

5 

3. 

Dunaliella salina 

83 

48 

35 

S3 

51 

32 

4. 

Schroederia setigera 

120 

112 

8 

120 

112 

8 

5. 

Anabaenopsis circularis 

120 

no 

10 




6. 

Anabaena ambigua 

192 

184 

8 

192 

168 

24 

7. 

Microcystis aeruginosa 

96 

96 

0 

85 

56 

29 


*1-4 Sambhar lake forms. 

One important observation not noted by earlier 
workers^ is that the stability of the pigments in 
the algae is very much influenced by the medium 
in which they are suspended during the exposure 
to high temperature. When the algae A. ambigua 
and M. aeruginosa were suspended in distilled 
water and not the growth medium, the pigment 
stability decreased significantly (high CSI value). 
Suspending medium had no effect on CSI value 
in the case of both the green algae, D. salina and 
S. setigera. Determination of CSI with organisms 
suspended in growth media may give more reliable 
picture. Although, in nature, these algae may not 
be exposed to such a high temperature (65° C), 
during the mid-summer when the temperature is 
likely to be high, the . blue-green algae form 
dominant flora both in Rajasthan and Banaras lakes 
perhaps because of their high pigment stability. 

Our thanks are due to CSIR for the financial 
assistance to PSNR, and to the Head of the 
Department of Botany for facilities. 

Lab. of Algal Physiology, P. S. N. Rao. 

Department of Botany, E. R. S. Talpasayi, 

Banaras Hindu University, 

Varanasi-221 005 (India), 

October 3, 1975. 

1. Murthy, K. S. and Majumdar, S. K., Curr. Sci., 

1962, 31, 470. 

2. Purushothaman, D., Kesavan, R., MarimuthUj 

T, and Oblisami, G., Ibid., 1974, 43, 159, 


5-7 Freshwater forms. 

3. Pringsheim, E. G., Pure Cultures of Algae, 
University Press, Cambridge, 1946. 


PATTERN OF DORMANCY BREAKING IN 
SEEDS OF FEW PADDY VARIETIES 

The dormancy period for seven popular high yield¬ 
ing varieties of paddy, which are under cultivation 
in Karnataka State (India), has been assessed. 

Freshly harvested seeds were subjected to the 
standard germination test, in the seed testing 
laboratory, Hebbal, Bangalore, as per the procedures 
laid down by the Seed Testing Manual (1967). 
Eleven tests were conducted at an interval of six 
days after the harvest. The test was conducted in 
germination room at 25-30° C. 

The germination obtained in different tests are 
detailed below in Table I. 

From the data (Table I), it is quite evident that 
Kanchi has more dormancy period than Krishna 
and Ratna. However, for minimum germination of 
80% as per the Minimum Seed Certification. 
Standards (1969) for Paddy the dormancy period 
is large in the varieties IR-20 and Kanchi than the 
rest. Generally, the short duration varieties do not 
require a period of dormancy while the long 
duration varieties require a period of dormancy 
(Ramaiah, 1937 ; Narsinga Rao et a!., 1951). But 
Dore (1956) and Sahadevan (1959) found that the 
relationship between the duration of th^ crop and 
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Table I 

Percentage germination obtained in different tests 


Variety 

Date of 
harvest 




Days after the harvest 



Days for 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

Complete 

germination 

80% 

germinatioii 

Suma 

4-11-1Q71 

21 

38 

73 

85 

88 

92 

93 

94 

96 

98 


60 

24 

Krishna 

9-11-1971 

13 

18 

44 

69 

79 

89 

98 





42 

36 

Kanchi 

j9-l1-1971 

10 

15 

23 

27 

33 

43 

57 

65 

80 

83 

99 

66 

54 

Jaya 

22-11-1971 

4 

8 

39 

55 

61 

84 

90 

97 

98 



54 

36 

Ratna 

6-12-1971 

9 

22 

38 

46 

66 

91 

98 





42 

36 

Bala 

6-12-1971 

15 

27 

40 

49 

69 

76 

85 

93 

98 

99 


60 

42 

IR-20 

6-12-1971 




2 

16 

43 

61 

74 

80 

98 


60 

54 


dormancy was not universal. In the present 
investigation several short duration varieties have 
been found to have some dormancy period. • 

Seed Testing Laboratory S. R. Chandrasekariah. 

Dept, of Agriculture, T. Govindappa. 

Hebbal, Bangalore-24, G. N. Kultcarni. 

October 27, 1975. 
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3. Ramaiah, K., Rice in Madras, Published by 
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4. Narsinga Rao, M. B. V. and Shanmugasundram, 

A., Madras Agric. J., 1953, 38, 3. 
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SOME NEW RECORDS OF FUNGI ON 
MEDICINAL PLANTS 

During the year 1973-74, the author isolated 
several fungi, associated with various leaf spot 
diseases of medicinal plants common at Bhagalpur 
and its suburbs. All the fungi listed in this commu¬ 
nication are new host records from Indiai"^"^. The 
cultures are being identified in our Department as 
well as at C.M.I., Kew, England. 


Name of the hosts 


List of new hosts and their respective isolates 

Name of the isolates 


p 


t 


1. Adhatoda vasica Nees 


2. Aloe vera Tourn ex. Linn. 


3. Datura metel Linn. 


Alternaria alternata Fr.) Keissler (IMT 195059). 

Chaetomium globosum Kunze ex. Fr. (IMT 195074). 

Coiletotrichum capsid (Syd.) Butler and Bisby (IMI 195078). 

Botryodiplodia theobromae Pat. 

IVigrospora oryzae (Berk and Br.) Fetch 
Drechslera spedferum (Bain.) Nico^. 

Fusarium solanl (Mart.) Sacc. (IMI 195117) 

Pestalotiopsis versicolor (Speg.) Steyaert (IMI 195070) 

Phoma sorghina (Sacc.) Boerema, Dorenbosch and Van Kest (IMI 195059) 
Phomopsis aloes-percrassae Trinchieri (IMI 195D70) 

Colletotrichum gloeosporioides Penz. 

Curvularia verriiculosa Tandon and Bilgrami ex. M.B. Ellis (195066 
Cochliobolus limatus Nelson and Hassis (195066 a) 

Drechslera state of Cochliobolus specifer Nelson (195118) 

Nigrospora oryzae (Berk & Br.) Fetch. 
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4. Calotropis procera (Ait.) R,Br. Curvularia eragrostidis ('P. Henn.) Meyer. (iM 195963) 

Chaetomium globosum Kunze ex. Fr. (I ME 195974) 

Fusarium eqimeti (Corda) Sacc. (IMI 195968) 

Acremonium rutilum Gams. (IMI 195083) 

Nigrospora oryzae (Berk & Br.) Fetch. 

5. Vitex negando Linn. Colletotrichum state of Glomerelia cingiilata (Stoneni) S, 3 auid and Schrenk. 

(IMI 195077) 

Drechslera sp. (IMI 195063) 

Curvularia tritici Kumar and Nema (IMI 195082) 

Alternaria alternata IFr.) Keissler (IMI 195963) 

Curvularia lunata ('Vakker) Boedijn. 


The author is grateful to Professor K. S. Bilgrami 
for valuable suggestions and critically examining 
the manuscript. He is also indebted to the Director, 
Commonwealth Mycological Institute, Kew, for 
help in the identification of some of the fittigi. 

P.G. Department of Botany, A. K. Roy. 

Bhagalpur University, 

Bhagalpur 812 007, October 31, 1975. 
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SHORT SCIENTIFIC NOTES 


Occurrence of Collar Rot of Fenugreek in Karnataka 

Fenugreek {TrigonelJa foenum-graecum L.), a 
common leafy vegetable, was found to die pre¬ 
maturely in an experimental plot, in December 1975, 
at the Agricultural College, Hebbal. The affected 
plants were characterized by a sudden wilting of 
the seedlings, distinctly seen in patches in an 
Otherwise healthy plot. The symptoms at the 
collar region was girdling of the epidermal tissue 
associated with brown discolouration. The roots 
were shortened and dark. 

Isolations made from the affected parts yielded 
consistently a non-sporulating, septate fungus 
with abundant browm sclerotia, loosely formed 
among and connected by mycelial thread. The 
fungus was brought into pure culture and was then 
grown on com meal sand agar. A week old of 
this culture was mixed with sterile soil so as to 
give different inoculum levels starting from 1% 
upto 10% of the soil (w/w). Surface sterilized 
seeds of Fenugreek were then sown, 100 each 
per pot. Ten days later observations were recorded. 


In the pots mixed with inoculum, the sprouted 
seeds were affected by the fungus which resulted 
in complete death, as against 90% germination in 
uninoculated check. There was cent per cent 
death at all the inoculum levels tried. The same 
fungus was reisolated from the affected sprouts. 

The pathogen was identified as Rhizoctonia solani 
Kuhn. The culture has been deposited in the 
culture collections of the Department of Plant 
Pathology, University of Agricultural Sciences, 
Bangalore, bearing accession No. 142. Hitherto 
there is no record of R. solani on Fenugreek from 
India and this constitutes first report. 

The authors are grateful to Dr. H. C. Govindu, 
Head of the Department of Plant Pathology, for 
providing facilities. 

Dept, of Plant Pathol, P. C. Hiremath. 

Univ. of Agril. Sciences, T. B. Anilkumar. 

Bangalore 560 024, V. V. Sulladmath. 

February 25, 1976. 
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Veronaea simplex from India 

The hyphomycete Veronaea simplex Papendorf 
was describedi in 1969 from leaf-littler and top soil 
of a mixed ^ cacia karroo community Potchefstroom, 
Transvaal, S. Africa. A fungus which matches the 
description of V. simplex perfectly has been isola¬ 
ted by the author twice, first in March 1962 and 
then in August 1975 from soil of a sal {Shorea 
robusta) forest of Gorakhpur, U.P. Both isolations 
were made in soil-plates prepared with Martin’s 
peptone-dextrose agar medium containing strepto¬ 
mycin and rose bengaP. The species is reported 
here for the first time from India. A dried culture 
has been deposited in the Commonwealth Myco- 
logical Institute, Kew, as IMI 197680. 

The author wishes to thank Dr. M. B. Ellis of 
C.M.L, Kew, for confirming the identity of the 
fungus, and Prof. K. S. Bhargava for laboratory 
facilities. 

Department of Botany, P. C. Misra. 

University of Gorakhpur, 

Gorakhpur 273 001, U.P., December 4, 1975. 
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Leaf Spot of Cacao 

'Black pod’ disease caused by Phytophthora 
palmivora Butl.i and ‘charcoal pod’ rot caused by 
Botryodiplodia theobromae Pat. and Macrophoma 
sp.-, in cacaO' (Theobroma cacao L.) have been 
reported so far in India. Incidence of a leaf spot 
disease was first noticed in 1972 in plants of 
‘Forestero’ and ‘Criollo’ varieties of cacao grown 
in CPCRT farms at Kasaragod (Kerala) and Vittal 
(Karnataka), and also in some private plantations 
near Sullia (Karnataka). 

The disease appears as minute yellowish specks 
which are later discernible as circular reddish brown 
lesions often with a chlorotic halo. A mature 
lesion may reach a size of 2-4 mm and occasionally 
two or more adjacent lesions may coalesce forming 
irregular necrotic patches. In severe cases crinkling 
of the leaf also is noticed. The mature lesions 
being dry and brittle, at times, may either drop 
off partially or be blown away completely by wind 
resulting in ‘shot-hole’ formations. The fructifica¬ 
tions are noticed mostly on the lower side of the 
lesions as greyish white masses. The disease 
is seen throughout the year but the intensity is more 
during October-January when a temperature range 
of 19-33" C and R.H. range of 77-98% prevail. The 
disease was not found to do much damage to the leaf. 
However, in serious cases much of the lamina will 
be inyplveiJ "resulting in impairment of the functional 


photosynthesis. Colletotrichum, sp. was isolated 
from the affected leaves. ■ The ‘ fungus was also* 
isolated from the pods affected by rot. The isolates 
were found to be cross inoculable giving positive 
pathogenicity on leaves and pods. 

When artificially inoculated the symptoms appear 
•n 4-6 days after inoculation. The isolate sporula- 
les moderately on potato-sucrose-agar and abun¬ 
dantly on oats agar media. The fungus was identified 
as Colletotrichum g'.oeosporioides Penz. and the s me 
has been confirmed by CMI London (IMI. 184312). 
So far two species of Colletotrichum have been 
recorded on cacao : C. crassipes (Speg.) V. Arx 
causing cacao wilt^ and G. gloeosporioides Penz. 
causing pod rot, leaf blight and die-back^’S in 
Brazil. We record the occurrence of leaf spot of 
cacao caused by C. gloeosporioides is India for the 
first time. . 

Thanks are due to Shri M. C. Nambiar, Project 
Co-ordinator (Species and Cashew) and pr. K. V. A. ; 
Bavappa, Director, CPCRI, Kasaragod,, for their ,, 
encouragement, and to the Director, CMI, London, 
for identification of the fungus. 

Division of Plant Y. R. Sarma. 

Pathology, K. K. N. Nambiar. 

Central Plantation Crops 

Research Institute, 

Kasaragod 670 124, Kerala, November 28, 1975. 
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Pterjs excelsa Gaud.—A New Fern Record for Jammu 

and Kashmir State 

Perusal of literature has revealed that 
excelsa Gaud, which is common in Kumaon Garh- 
wal, Dalhousie, Sikkim and Naini Tal has not been 
reported from the Jammu and Kashmir State so far. 
The present report based upon the specimens collec¬ 
ted from Poonch (Bufliaz Forest, 2000 m) along 
slov/ moving waters ; and from Bhaderwah (Nandouri 
Nallah, 1750 m) in J and K State, under the collec¬ 
tion Nos. 1469 and 1116 of Harvender thus consti¬ 
tute a new fern record for the State. The pressed 
specimens have been deposited in the Botany 
Department of Government Degree College, Poonch. 
Brief Description: 

Petris excelsa Gaud, in Frevc. Voy. Bot, 388. 
1829. 
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Fronds 1-1-20 m lang, submembranaoeous, light 
green to pale in colour, pinnate ; pinnae large, 
remote, numerous, lanceolate, sessile, 30-45 cm 
long, lower one's long petioled, all deeply cut 
nearly to the costa ; segments 4-10 cm long, linear- 
lanceolate, obtuse, serrated, subfalcate ; Veins free, 
forked near the middle ; sori continuous from the 
base, almost to the apex, broad ; stipes very stout 
and flexuoLis, rachises bright castaneous. 

Grateful thanks are due to Prof. S. S. Bir, Head, 
Department of Botany, Punjabi University, Patiala, 
for identifying the specimens and to Dr. A. K. Koul, 
Department of Bio-Sciences, Jammu University, for 
going through the manuscript. 

Department of Bio-Sciences, Harvender Kirn. *•* 
Jammu University, Jagdish Sharma.*-'*" 

Jammu 180 001, May 31, 1976. 


Present address : Department of Botany, Govern¬ 
ment Degree College, Popnch (J and K). 

Department of Botany, Government Degree 
College, Bhaderwah (T and K), 

Natural Occurrence of Potato on Virus-Y Datura metei 

A disease of Datum metei Linn, characterized by 
severe mosaic,' malformation and distortion of 
leaves and in some cases crinkling of leaf lamina, 
resulting in filifbrmed leaves was found in the 
fallow lands in Bangalore, Flowers also showed 
distortion and the fruits were partially or wholly 
devoid of spines. '"' ' 

The disease was readily ' transmissible by sap 
io Datura nieteV "Linn., Capsicum annuiim Linn, 
var, Califiornia wonder, C. frutescens Linn. var. 
Tabasco, Nicotiana "tabacum Linn. var. White 
Burley, N. glutinosd Linn., Solanum tuberosum 
Linn., S. iugrum Linn, and Petunia hybrida Vilm. 
producing systemic infection. The virus produced 
chlorotic local lesions on inoculated leaves of 
Chetiopodiiim amaranticolar Coste and Reyn, and 
necrotic local lesions on ‘Ag’ hybrid potato. 
The aphids Myzus persicae Sulz, and Aphis 
gossypii Glover could transmit the virus from 
infected to healthy D. metei and also to C. atinuuin 
var. California Wonder. The virus was not seed 
borne. 

the virus had a thermal inactivation point of 
55-60° C, dilution-end-point of 1 : 500 to 1 : 1000 
and longevity in vitro for 4 days at room tempera¬ 
ture. It was purified by polyethylene glycol 
method'^, the purified preparation was highly 
infectious and the electron microscopic studies 
revealed the presence of flexuous rods with 733 m^ 
length and 13 mg breadth. 

' there’ are several ' reports of virus diseases 
reported on different species of Datura from 


Indiai -^ The virus under study differs from 
ail these viruses in its host range, physical pro¬ 
perties and also being able to produce local lesions 
on Chenopodiiim amaranticolar and A^ hybrid potato. 
Feldman and Gracia (1972) for the first time 
reported that D. feroxa Linn., as a natural host of 
PVY in Mendoza, Argentina. The present observa¬ 
tions made on the virus disease of D. metei shows 
that it has the host range, physical properties and 
insect vectors similar to that of PVY. Further, 
electron microscopic studies also indicated that the 
virus is a flexuous rod measuring 733 mg length 
and 13 mg breadth which falls in the range of PVY 
particles'^. From the above studies the present 
virus could be considered as PVY naturally 
occurring on D. metei not reported earlier. 

Grateful thanks are due to Dr. H. C. Govindu, 
for his keen interest and encouragement throughout 
the course of this investigation and to Dr Rama 
Mohan for taking Electron micrographs. 

Department of Plant R. D. V. J. Prasad Rao. 

Pathology, R. C. Yaraguntaiah. 

University of Agricultural Sciences, 

Hebbal, 

Bangalore 560 024, February 24, 1976. 
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TJelminthosporiutrt Leaf Spot on Cotton 

GIZA-7, the cotton (Gossypium barbadense L.) 
grown in Guntur and Prakasam Districts was 
severely affected by a leaf spot disease, at the age 
of 4 to 5 months during January, 1975. Numerous, 
circular, light red to dark purple spots with ashy 
centres, measuring 1 to 10 mm in diameter were 
observed on the leaves. 

Examination of the infected leaves showed con¬ 
stant association of Helminthosporium sp. in the 
diseased tissues. The fungus was brought into 
culture on P.D.A. but no sporulation was observed 
even after a month. Artificial inoculation of the 
GIZA-7 plants of 4 months old, with 12 days old 
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culture of the fungus, pioJuced typical symptcms of 
the disease in 6 days. Examination of the spots 
revealed the presence of Helminthosporhim sp. and 
the same was brought into pure culture. A com¬ 
parison of the morphological characters of the 
present fungus with those of Helminthosporium 
gossypil reported from Porto Rico by Tucker^ (1926) 
showed close resemblances except in the length of 
conidia. Hence the present fungus is tentatively 
identified as Helminthosporium gossypii Tucker. 

The authors are grateful to Dr. S. N. Rao, Princi¬ 
pal, Agricultural College, Bapatla, for his keen 
interest and for providing necessary facilities. 

A.P. Agricultural University, S. Ramapandu. 
Dept, of Plant Pathology, K. Abbaiah. 

Agricultural College, Shaik Mohiddin. 

Bapatla, April 5, 1976. 


1. Tucker, C. M., J. Agric. Res,, 1926, 32, 391. 


Leaf Blight of Green Gram C.iiised by Curvularia 

eragrostidis 

A leaf blight of green gram {Phaseolus aureus 
Roxb.), affecting the tips, was observed in the later 
part of October, 1975, in the Research Farm of 
Assam Agricultural University, Jorhat. Initially 
the disease manifested as small, irregular brown 
spots at the apices usually about l-l mm long which 
increased in size, became necrotic and covered with 
copious growth of fructifications. 

Isolations from the affected regions consistently 
yielded a Curvularia sp. Pathogenicity was established 
by inoculating both wounded and imwounded leaves 
by spraying spore suspension of the fungus from^ 
a one-week old culture : symptoms developed after 
3-4 days on wounded and 8-10 days on unwounded 
leaves. 

In a field survey the disease was found to attack 
all the 11 CLiltivars grown in a varietal trial but w th 
different intensities as shown within theparaentheses 
(% of plants infected)—Madira (80), ML 24 (75), 
H-70-16 (72), Sirsa (70), ML 4 (64), T44 (61), 
PS 11 (55), K 85 (50), PS 2/1 (44), S 9 (58), 
K 851 (30). 

The fungus has been identified as Curvularia 
eragro'Stidis (P. Henn.) J. A. Meyer. Among the 
leguminous plants, only the members of Arachis 
have been categorized as hosts of this fungus^ 
and therefore, P. aureus is a new addition. This 
pathogen has recently been recorded on pineapple 
from Assam by Roy^. 

The specimen has been deposited to the H.C.I.O., 
New Delhi, under the accession No. 31970. 

Thanks are due to Shri L. Upadhaya, Pulse 
Geneticist, for referring the problem to us. 


Mycology Research Section, B. Barman. 

Assam Agricultural University, A. Hyder. 

Jorhat 785 013, November 24, 1975. A. K. Roy. 


1. Ellis, M. B., Dematiaceous Hyphomycetes, 

C.M.I., Kew, 1971, pp. 608. 

2. Roy, A. K., Curr. ScL, 1975, 44, 467. 


A New Host Record of Pringsheimia sp. on Sann- 

Iismp (Crotalatia juncea L.) 

During the month of September, 1965, some 
brown spots bounded by veins and veinlets were 
observed on the lamina of mature green leaves 
of Crotalaria juncea. The spots were found to be 
associated with a fungus, hitherto not reported on 
this crop. 

Microscopic observation showed that these were 
globose, black, erumpent perithecia scattered all 
over the necrotic spots. The outer perithecial 
wall was thin and pseudoparenchymatous. Each 
perithecium contained a number of pyriform (or 
slightly clavate), hyaline asci with a thin but 
tough wall. Each ascus was with 8 spores, 
which were hyaline, somewhat thick walled, 4-7 
celled, muriform with longitudinal septum appear¬ 
ing in one or two cells only. 

The perithecia in vivo were 128-0^ to 137-0 
in diameter. The asci measured 41-3/^ to 48-0 
long and 24*1to 21-5 p broad. Ascosporesi 
measured 24-1 /a to 27-5/-t long and 8-2 (U to 
10-3 broad, 4-7 celled muriform. 

The fungus was easily isolated on standard 
potato dextrose agar. Initially the developing 
mycelium forms a brown appressed mat which 
gradually turned into mouse-grey by the fourth day 
and were mature after seven days of growth. 

The perithecia in vitro measured 146 - 0^1 to 
154-8 M in diameter. The asci measured 48-16 m to 
89-44 M long and 24-0 At to 36*1 a* broad. The 
ascospores measured 26-4 At to 29-2 p long and 
9-5 At to 11-0 At broad, 4-7 celled muriform with 
somewhat thick wall. 

The only report of Pringsheimia from India, which 
the author is aware of, published by Kapoor and 
Gill (1961). 

The author is grateful to Dr. S. P. Ray 
Chaudhary, former Head of Division of Mycology 
and Plant Pathology, I.A.R.I., for identifying 
the pathogen. 

Jute Agricultural C. B. P. MisuRA. 

Research Institute, 

Barrackpore, October 28, 1975. 


1. Kapoor, J. N. and Gill H. S., ‘‘Notes on Indian 
Ascomycetes —Indian Phytopathology, 
1961, 14, 149. 
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REVIEWS AND NOTICES OF BOOKS 


Structure of the Nucleus. By M. A. Preston and 

R. K. Bhaduri. (Addison-Wesley Publishing 

Company, Advanced Book Program, Reading, 

Massachusetts 01867), 1975. Pp. xiv + 693. 

Price $ 29.50. 

This book is a revision of M. A. Preston’s 1962 
book —Physics of the Nucleus. It is intended to be 
useful as a reference volume for research physi¬ 
cists. Graduate students engaged in a first detailed 
examination of nuclear physics should also find it 
useful. In the preface to the earlier book, it waS' 
said that nuclear physics had advanced almost far 
enough that one could attempt to write a book on 
a deductive basis, stating first the fundamental laws 
determining the interaction of nucleons and then 
deducing the properties of the nucleus. If this view 
was realistic in 1960, it should be even more capable 
of fulfilment in 1975. But we are now only in a 
position to appreciate the difficulties encountered 
in completing some of the links in the chain of 
deductive reasoning. Though we know a great deal 
more about the two-nucleon force, it is still not 
completely understood. Our present-day knowledge 
of the nature and role of many-body forces and the 
structure of the nucleons themselves has. many 
gaps. Many aspects of the behaviour of nuclei are 
best discussed in terms of models whose limits of 
validity are not fully understood in terms of a more 
fundamental theory. The authors of the present 
book have tried to emphasize the fundamental 
approach which unify the concepts used in describ¬ 
ing nuclei. But this book, like its predecessor, has 
remained semideductive. 

The book is divided into three parts : (1) Funda¬ 
mental properties of nuclei, (2) Nuclear models 
and (3) Alpha-disintegration and Fission of Nuclei. 
The earlier book had five parts : The parts entitled 
E.M. properties of nuclei and nuclear reactions 
have been dropped from the present volume. The 
part entitled “Particle Radioactivity” in the earlier 
book becomes “Alpha-disintegration and Fission 
of nuclei” in this book. The chapter on beta- 
activity is dropped from the present book. As 
in the earlier book the authors have given 
references and problems at the end of each chapter. 

The understanding of the subject-matter dealt 
with in this book requires a knowledge of basic 
quantum mechanics. Though authors assume that 
the reader has had a prior introduction to nuclear 
phenomenology, the disccussion of each topic 


proceeds ah inula and makes no essential use 
of unstated facts of nuclear physics. The discus¬ 
sion throughout the book is more theoretical than 
experimental. 

The reviewer feels that some of the topics 
like beta-decay, inner bremisstrahlung, heavy ion 
interactions, pion-nucleon interaction and nucleon- 
nucleus scattering should have been included in 
the book and more detailed discussion of the 
muonic atoms would have been useful. Never¬ 
theless the book is welcome, as a reference book, 
to research physicists and post-graduate students. 
The general get-up of the book is quite good. 

B. Sanjeevaiah. 


Guidebook to Stereochemistry. By F. D. Gunstone. 

(Longman, London), 1975. Pp. xii -j- 112. Price 

£ 2.95 p in U.K. 

The concept that molecules exist in a three- 
dimensional form, put forward independently 
by Le Bel and by van’t Hoff nearly a century ago, 
is the cornerstone of stereochemistry. In this 
little “guidebook” under review, Prof. Gunstone has 
introduced the basic concepts of this subject 
in a way that should appear to both the beginner 
as well as others who are more familiar with the 
subject. There are chapters on cis-trans isomerism, 
enantiomerism, conformation and dynamic stereo¬ 
chemistry. The author points out at the beginning 
that a study of this book should enable the reader 
to use correctly the terms : chiral, achiral, and 
prochiral ; chiral centre, chiral axis, and chiral plane ; 
chair,boat, and twist conformation; cis-trans-homevism', 
enantiomer, diastereoisomer, meso compound, and 
racemic form ; R, S, E, and Z ; sawhorse, Newman 
and Fischer projections; conformation, eclipsed, 
staggered, synperiplanar, antiperiplanar, synclinal, 
and anticlinal. The author has certainly succeeded 
in his objectives. The structure of cyclododecane 
on p. 69 is not correct. Also the representation of 
all axial bonds by solid lines and all equatorial 
bonds by broken lines may confuse the reader 
as one is accustomed to associate solid lines with 
/5-substituents and broken lines with a-sitbstituents. 
Hc'wever, these are minor drawbacks and the book 
will be useful toi all those who wish tO' have a 
basic knowledge of modern stereochemistry. 

K. M. SlVANANDAIAH. . 
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Agricultural Systems* VoL No. I : An Inter¬ 
national Journal. Edited by C. R. W. Spedding. 

(Applied Science Publishers, Rupple Road, 

Barking Road, Essex, England), 1976. Pp. 83. 

Annual Subscription £ 15/- inclusive of postage 

(4 issues per volume). 

The publication under review is the first quarterly 
issue of the new Journal entitled Agricultural 
Systems brought out in Great Britain. The object 
of the Journal as the Editor states is to provide a 
focal point for thinking about agricultural systems 
which is a bridge-building subject to be studied with 
an overall purpose of helping to define and solve 
problems of practical importance in agriculture. 

Agriculture is said to be the mosaic of arts and 
sciences embodying such diverse subjects as biology, 
management, economics and social sciences. The 
interactions among these disciplines make the 
practice of agriculture a highly complex proposition 
though basically it is a practical business world) 
over, involving not only livelihood of sizeable 
population but also feeding of all human beings 
and their livestock. 

It is rightly said, if applied agricultural research 
has to have practical relevance, the understanding 
and definitions of problems and systems need 
considerable refinement. There is a necessity for 
clarity in respect of statement of problems, 
because the answers, when they go back, have tO’ fit 
into a complex system, full of interactions with 
other components. 

In his paper on Economics of Systems Research, 
Dillion states that systems approach provides a 
better view of agriculture system and also facilitates 
purposeful research management in terms of good 
achievement and choice between research alterna¬ 
tives. Discussing information system, for individual 
farm as exemplified by a pig herd, Blackie shows 
that a term approach to problem solving, offers a 
significant pay-off as opposed to the traditional ran¬ 
dom piecemeal approach. Smith and Williams in 
their study on the effects of deferred grazing of 
annual Medeterranian pasture on sheep production, 
suggest the use of system analysis approach in 
order to obviate the uncertainty associated with 
the expected returns. Shedding and Brockington 
lay emphasis on defining the role of experimenta¬ 
tion to the object of the experiment. Baker and 
Horrocks suggest a mathematical model that simula¬ 
tes energy and gas exchange at the plantair inter¬ 
face, to help analysing com production. 

The integrated approach in problem-solving in 
India is an inescapable necessity, if we have tO' 
achieve production targets to meet the growing 
needs of the country. The development of the con¬ 


cept of agriculture systems in problem-solving will 
be of great interest to all concerned with agriculture. 
This concept is yet to be adopted in the country. 

H. R. Arakeri. 


Annual Review o£ Phytopathology (Vol. 13). 

Edited by K. F. Baker, G. A. Zentmyer and E. B. 

Cowling. (Annual Reviews, Inc., Palo Alto, 

California, USA), 1975. Pp. 1-412. 22 X 14-5 cm. 

Price: USA. $15.00. Elsewhere: $15.50. ^ 

With the rapid strides in the various branches, 
reviews on particular disciplines of Botany have 
played a significant role for a better understanding 
and from these points of view, the Annual Revie)v 
of Phytopathology has subserved a very useful 
function. Already, twelve volumes have been 
published and practically all the papers are 
strongly international in content written by several 
authors from 23 countries. i 

The first article on Fungi and Fungicides, the 
story of a non-conformist, is very ably written by 
James G. Horsefall of the Connecticut Agricultural 
Experimental Station, New Haven and a beautiful 
photograph of his oil painting is provided as a 
frontispiece. This is followed by a series of 
extremely well-written articles like Historical | 

perspective, Appraisal of plant disease, Pathogens, j 

Morphology and anatomy, Physiology of host- I 

pathogen interaction, Epidemiology, Influence of | 

environment, Chemical control, Biological and 

cultural control. Breeding for resistance and these ! 

special topics are written by specialists in the field. | 

While most of the contributions are written by 
single authors, two or more authors have con¬ 
tributed on the articles on Morphology and anatomy, 
Physiology of host-pathogen interaction, Influence i 

of environment and Pathology ; seven authors have | 

written very authoritative and useful reviews on 
Pathogens and it appears to be quite right that 
great importance is given to this aspect covering 
nearly 77 pages. Another redeeming feature of this 
review is the last chapter on Indexes which cover 
in a detailed manner an author and subject index, ] 
cumulative index of contributing authors of vds. 9-13 j 
and a cumulative index of chapter titles for these 1 
volumes. The coverage of literature of each 
article is complete and every article reviews all the 
recent aspects of Phytopathology in an able manner. 

The extremely well-thought-of illustrations, tables 
and photographs are very suggestive. 

On the whole, this Annual Review of Phyto¬ 
pathology is an excellent contribution arid as 
usual it has maintained the high standards of the 
previous volumes. Without any hesitation, it 
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must find a place in all departments and institutions 
where studies on Phytopathology are carried out. 

K. SUBRAMANYAM. 


Enzyme Structure and Function. By S. 

Blackburn. (Publishers : Marcel Dekker, Inc., 

New York and Basel), 1976. Pp. viii -f- 528. 

Price : $ 39.50. 

This 'Volume constitutes the fourth in the series ; 
the publishers are bringing out a series of Text-books 
and Monographs on Enzymology. Two features of 
special nature are noted : The matter is printed by 
photo offset and there is not a single reference of 
the author himself. It is interesting to know that 
the author’s “current work centers on scientific 
writing and documentation”. Thus, a overview of 
this vast and fast developing field has been presen¬ 
ted in these 500 and odd pages by a person who 
put all the facts together in a cogent fashion instead) 
of an overbearing personal bias if the author him¬ 
self had directly contributed to the field. The author 
has chosen all hydrolytic enzymes on which exten¬ 
sive work has been carried out. These are : 
chymotrypsin, trypsin, elastase, carboxypeptidases, 
subtilism, papain, staphylacoccal proteinase and 
(nuclease, ribonuclease and lysozyme. These are 
excellent records of the knownledge gained on these 
enzymes with respect to specificity, active site, 
structure, reaction mechanism, binding of substrate, 
and 3-dimensional structure. These are padded in 
the beginning by the experimental techniques andi 
in the end, by current status on the subject with 
respect to structure, mechanism and evolution of 
enzymes. No doubt these are excellent presentations 
and those interested iri this area will find this book 
an extremely useful reference work. Those wishing 
to know the trends of research on these enzymes 
are well advised to read this book instead of multinle 
reviews and original papers. Reading through thei 
pages and following the general thaist in the studies 
on mechanism' of enzyme action, the reviewer had 
noted a large emphasis on the active site and a 
corresponding neglect of the large chunk of the 
rest of the protein. In fact, the author concluded 
on the item of what may be called equivalent 
synthetic active site of myoglobin, purported to 
mimic fully the natural process and considered this 
as a foreshadow of the exciting possibilities ahead. 


Finally, in view of the restrictive nature of the 
type of enzymes covered, the tittle of “Structure 
and Function of Hydrolytic Enzymes” would have 
been more appropriate. 

T. Ramasarma. 


Mechanics of Machines. By G. H. Ryder and M. D. 

Bennet. (The Macmillan Press Ltd., London), 

1975. Pp. vii + 227. Price: £8.95. 

This is an introductoiry book in the mechanics of 
machines for students in polytechnics and those 
working for higher national certificate and higher 
national diploma courses in U.K. As a book written 
at the polytechnic level, it is an excellent synthesis 
.of the traditional subjects of mechanics including 
dynamics and statics, kinematics, including mecha¬ 
nisms the marginal subject of balancing of machines. 
Topics also include vibrations of single and multi- 
degree freedom system, lateral vibration including 
whirling speeds and elements of control systems. 
The authors have made a judicious selection of 
topics in the above area to produce a book accept¬ 
able at the polytechnic level. Throughout the 
book, theory is illustrated by means of engineering 
applications over a wide field. Numerical examples 
have been carefully selected to give a realistic 
appreciation of the actual system parameters and 
performance. The book is in S.I. units throughout. 

Although the authors claim that the book forms 
a solid base for more advanced studies for the 
1st and 2nd year students of the degree course the 
reviewer is positive that it does not adequately cover 
the material for those majoring in mechanical 
engineering speciality. In the reviewer’s opinion it 
is an excellent introduction in theory of machines 
for students majoring in civil, electrical, electronic, 
chemical engineering except mechanical engineering. 

As regards the suitability of the book for poly¬ 
technics in India, the reviewer feels the book is a 
little highbrow because the fundamental background; 
of the students in polytechnics in India may not be 
adequate to grasp the concepts. 

One thing that is definitely against the book is 
its prohibitive cost. The book is priced at £8*95 
(hard cover) and £4*95 (paper back). The get- 
up of the book set in 10/11 pt IBM is excellent. 

P. Srinivasan. 
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BETA DECAY OF !«%() 


K. VENKATA RAMANIAH, V. LAKSHMINARAYANA and K. VENKATA REDDY 
Laboratories for Nuclear Research, Andhra University, Waltair 


Abstract 

The 27 hour beta decay of i^^Ho has been studied with a 35 cc Ge (Li) detector and 
an intermediate image beta ray, spectrometer for an accurate analysis of the gamma spectra and 
beta spectra to estimate precise relative interisities of gamma lines and to search for any new 
gamma lines. The ^ spectrum is used to determine the exaa end-point energies, intensities 
and log ft values of different beta groups. The possibility of a beta feeding to the 2+ excited 
state at 787 KeV of ruled’out. 


Introduction 

The ground state decay of (27 h) populates 

^ the ground state and five excited states of the even- 
even deformed nucleus The gamma emission 

in the decay of ^®®Ho was investigated by Marklund 
et al} and Cork et al} Cork et al. reported a 470 
KeV gamma ray observed in their scintillation spec¬ 
trum. They did not present any spectrum and gave 
no value for the intensity of the 970 KeV gamma ray 
A later investigation was by Biirson et al? using a 
2e.c. planar Ge (Li) detector, the results of which, in 
general, did vary from the earlier reports. There 
are also considerable discrepancies in the reported 
results on the end-point energies, intensities and log 
ft. values of different beta groups of 

The availability of a large volume Ge (Li) detector 
in this laboratory prompted the present investigation 
on the relative gamma intensities of gamma rays, 
in the decay of The gamma spectrum in this 

decay is reinvestigated with a 35c.c. Ge(Li) detector 
with an aim of performing more accurate measurements 
on the relative gamma intensities and to search for the 
possible existence of weak gamma lines hitherto un¬ 
observed and to determine the extact beta group 
eniergies intensities and log ft values with the help 
of the beta spectral data from the meqsurements on 
an intermediate image beta ray spectrometer. 

y-Spectrum: Experimental details and results. —-The 
stable isotope of helmium which has a thermal 
neutron cross-section of ^65 barns was irradiated 
at the Research Reactor, CiRUS of Bhabha Atomic 
Research Centre, Bombay. The isotope was obtained 
in the form of helmium trichloride in hydrochloric acid 
solution. The gamma spectra are recorded with a 
ND-512 analyser at regular intervals of 27 hours to 
identify the gamma rays belonging to the decay of 
Ten days after the present work, a background 
run is taken over the entire energy range to obtain the 
background as well as the presence of long lived impuri¬ 
ties in the source. The detector was calibrated earlier^ 
for relative photopeak efficiency using gamma rays 
from and These data are used to deduce 


the relative photon intensities. The absolute 
intensity of the 1367 KeV transition is assumed from 
the earlier accurate measurement of Gline et al?. The 
K-convers ion coefficient and K/L ratio of the 80 KeV 
transition is taken from the Nuclear data Sheets and 
used in the calculation of the transition intensity of 
the 80 KeV gamma ray. 

Figure 1 shows a typical gamma spectrum recorded 
in one of the runs. As can be seen from the gamma 
spectrum, no new gamma rays are observed following 
the decay of A careful search is made for detect¬ 

ing the presence of possible weak gamma rays corres¬ 
ponding to the decay of 1830 KeV state to the 1460 
and 1663 KeV states, but no such gamma rays have 
been observed in the present work. 



different regions with 35 cO' Ge (Li) detector. 

Table I summarises the present results on the relative 
gamma intensities along with the earlier results; there 
is a good agreement between the two sets of data except 
in the case of the intensities of the 1830 and 1663 KeV 
gamma transitions. The present results failed to locate 
a beta branch of observable intensity to the 2+ excited 
state at 787 KeV which is also confirmed from the 
present beta-gamma coincidence measurements. 

Beta Spectrum: Experiment and Results. —A Sieg- 
bahn-Slatis beta ray spectrometer with plastic well 
type detector used in the investigation is described 







w 


474 ^ 


Beta Decay of 


r Current 
L Science 


Table I 


Relative intensities of gamma rays in the beta decay 
of 


Gamma 

energy 

(KeV) 

Relative photon intensities 

Present work 

Burson et al.^ 

80^.6 
675-O 

6*55 ±0*3 

6*2 ±0*4 

0*032 ±0*002 

0-03 ±0-002 

707*0 

0*021 ±0*001 

0-019±0-003 

786*0 

0011 ±0-005 

0-015 ±0-003 

1380*0 

0-93 (std.) 

0-93 (std.) 

1582*0 

0-20 ±0-01 

0-19 ±0-009 

1663*0 

0 0092 ±0 004 

0-12 ±0-006 

1749*0 

0-028 ±0 0017 

0-031±0-001 

1830*0 

0-0075 ±0-005 

0-0093 ±0-0007 


elsewhere^ and is suitably modified'^ for ^—y coin¬ 
cidence measurements. The sources used are of 200 
/xg/cm^ thick and 2 mm in diameter and are prepared 
by evaporatiion of the source on zapon films. The 
beta spectrum is scanned roughly in steps of 12KeV 
upto 1850 KeV. The background is taken at every 
measurement point. In the present measurement the 
first inner beta group in coincidence with the 80 KeV 
gamma ray is scanned. The Fermi-Kurie analyses of 
the coincidence and the cross-spectra has resulted in 
the end-point energies of 420 ± 4, 1771 ±2 KeV 
and 1845 ± 2 KeV for three beta groups. A further 
subtraction of the 420 KeV beta group from resulting 
gross-spectrum has revealed a fourth beta group (which 
is not shown in Fig, 2) with an end-point energy of 
230 ± 4 KeV. No evidence could be found for a 
weak beta with an end-point energy of 1070 ICeV 
feeding the 787 KeV level which has also been confirmed 
from our gamma spectrum. The Fermi-Kurie ana¬ 
lysis of the ^®^Ho beta spectrum is shown in Fig. 2. 

Half life —The current setting of the presejit 

spectrometer is adjusted at 1600 KeV and the count-rate 
is followed for four half lives. A least square fit of 
the data yielded a half life of (27 ±0*04) hours. This 
also ensures the absence of any other foreign activities 
in the sample. 

Beta intensities and log ft values. —The intensities 
of the beta branchings are deduced from the present 
relative gamma intensities assuming a 0*93% decay 
of ^®®Ho (0“) ground state to the 0+ excited state at 
1460 KeV. The log ft values of the beta transitions 


are calculated using the recent tabulations^ of log ft 
values, employing the beta end-point energies and the 
present gamma intensities. The results are presented 
in Table II along with the earlier results. The log ft 
values of the beta transitions leading to the two 0“^ 
states of ^®®Er are quite different. Further the log 
ft. value of the beta branch to the 1830 KeV state is 
indicative of an allowed sature, thus establishing the 
1" assignment to the 1830 KeV state. The present 
results are incorporated in a decay scheme shown in 
Fig. 3. 


Fi.''.'.;; - an,', i,-. .• • i ctrA 5 pec-(»u?i o" ■ 

i 





E IN KeV 

Fig. 2. Fermi-kurie plots of the three beta 
rroups of iincorrected for shapes A, F.K 

plot of the total spectrum. B, F.K. plot 
of the coincidence spectrum of (0 “-k 2+) 
transition. C, F.K. plot of the resulting after the 
subtraction of the intense two beta components. 



Fig. 3. Decay scheme of the levels of 
populated from (27-0 h) incorporating the 

present results. 



i 
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Table II 


Data on the Beta groups in the decay of ^^^Ho 


Present work 


Sunyar^ 


Graham et aN^ 

Cork e/aC 

Funke et al. 

11 

Energy 

(KeV) 

Int.% 

Log ft. 

Energy Int. % 
(KeV) 

Energy 

(KeV) 

Int.% 

Energy 

(KeV) 

Int.% 

Energy 

(KeV) 

Int. % 

230 

0-3 

7-12 

230 

0-3 



230 

2 

210 

0-8 

420 ± 4 

0-9 

7-41 

400 

1-0 

393 

0-76 

412 

5 

420 ± 2 

3-7 



•• 



•• 


869 

9 

690 ± 30 

6*5 

1771 ± 2 

47-5 

90 

1760 

74 

1771 

47-6 

1756 

37 

1779 ± 30 

33-4 

1845 ± 2 

520 

9-1 

1840 

25 

1854 

5L6 

1839 

47 

1859 ± 3 

48*8 
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ELECTRONIC ABSORPTION SPECTRA OF CHARGE TRANSFER INTERACTIONS INVOLVING 

SULFUR DONORS 

SATISH B. SHAn and A. S. N. MURTHY- 

Department of Chemistry Birla Institute of Technology and Science^ Pilani, Rajasthan 333 031 

Abstract 

The charge transfer interactions of a series of differently substituted thioureas with iodine 
in dichloromethane have been studied by electronic absorption spectroscopy. The interaction 
of one thiourea, di-^-butyl thiourea with a strong acceptor, iodine monochloride has also been 
studied. The spectroscopic and thermodynamic data indicate that thioureas are strong electron 
donors. Phenyl isothiocyanate is, comp a rati/eiy, a weaker elearon donor. 


chargei transfer complexes formed by n 
donors with cr acceptors are highly stable 
whose enthalpies vary from 3 to 12 kcal mcle'^. 
Since sulfur atom has low ionization potential, it 
is expected that it will be a better /i-electron donor 
than nitrogen atom. It will be interesting to 
investigate the lone pair donating ability of sulfur 
atom in comparison with that of nitrogen atom. 
For this purpose the compounds containing thio- 
carbonyl (C=S) group with varying substituents 
would be ideal. A few studies by Drago and 
coworkers^ and Rao and ooworkers^’^ with as 
electron acceptor have shown that thiourea deriva¬ 
tives are stronger electron donors than amines. 
Another aspect of interest is that in thiourea 
derivatives, it is possible that the interaction may 
occur through nitrogen or sulfur atoms. In view 
of the exceptionally strong electron donating 
ability of substituted thioureas, it was considered 
interesting to- examine the interaction of some more 
thioureas containing w'dely varying substituents wTh 
molecular iodine. Since iodine monochloride is 
considered to be a better electron acceptor than 
iodine, the study of the interaction of a few thioureas 
with iodine monochloride would be of value. The 
interaction of phenyl isothiocyanate with iodine 
has also been studied. 

Materials and Methods 

The thioureas were prepared by the reaction 
between corresponding amines and isothiocyanate 
and purified*^. All the solvents and other 
chemicals were purified by standard methods'^. The 
electronic absorption spectra were recorded employ¬ 
ing a Perkin Elmer Hitachi 139 Spectrophotometer 
equipped with a temperature regulated cell holder. 
Matched quartz cells (stoppered) of 1 cm path length 
were used. Equilibrium constants (K) were calcula¬ 
ted from modified Benesi-Hildebrand equation^. 
The uncertainty in K is less than 10% and the 
uncertainty in —AH° is ± 0*5 kcal mole i. 

=!=To' whom all the correspondence should be 
addressed. 


The approximate oscillator strengths (/) for the 
shifted bands and for pure acceptors were 
calculated from the relation 

/-4*319 X 10-9(£,„.a^^i/A 

where is molecular extinction coefficient at the 
maxima of the shifted band and A i/g the width 
in cm'i of the shifted band at half intensity. The 
transition dipole moments (D) were calculated from 
the relation 

D = 0-0958 

where and are same as above, is the 

frequency of the shifted band maxima in cm‘i. 

Results and Discussion 

It can be seen from Table I that N-phenyl, 
i-propyl " N'-di-i-propyl thiourea (R^^ = 

R 2 =: R 3 = R^ zr Z-C 3 H 7 , VII) has the highest 
equilibrium constant (18,500 1 mole-i) and — AH° 
(14*5 kcal mole"i) with iodine. In general, for 
the various thioureas, the equilibrium constants 
vary from 4,400 to 18,000 1 mole'^ and enthalpies 
(_ AH°) vary from 9*6 to 14*5 kcal mole-k The 
magnitudes of these values suggest that the sub¬ 
stituted thioureas under study are quite a strong 
electron donors towards the acceptor iodine. The 
ranges of values obtained for K and — AH° are 
close to those obtained by Rao and coworkers-^ on, 
simple alkyl substituted thioureas. It can further 
be seen that in a series of phenyl thioureas, increasing 
alkyl group substitution, increases the equilibrium 
constants. Thus, simple phenyl thiourea (R^j^ zi: 

R 2 =z R 4 z= H, II) has an equilibrium constant of 
5,600 1 mole'i. The introduction of the one methyl 
group as in the case of N-phenyl N'-methyl thiourea 
(R 4 zr: CgH-, Ro = R 3 z= H, =z CHg, III) increases 
the equilibrium constant to nearly twice the value 
(12,800). Introduction of three methyl groups as 
in N-phenyl, methyl N'-dimethyl thiourea (R^ = 
CqH-, Ro = R 3 = R 4 z= CH 3 , V) increases the 
equilibriito constant to 16,270 1 mole‘i. Similar 
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Table I 


Spectroscopic and thermodynamic data for lodine-R^R.^NCSN’R.^R^ systems in dichloromethane 


Name 

No, of — 


Formula 


A 

CT 

(nm) 


/ 

Thiourea 

Ri R2 

R 3 

Ro 

€ 

I Thiourea^ 

H H 

H 

H 

298 

52,000 

1*20 

11 Phenyl thiourea 

CeHs H 

H 

H 

302 

1,800 

1*90x10-2 

in N-phenyt, N'-methyl 
thiourea 

CcHs H 

H 

CH3 

300 

1,560 

1*60x10-2 

IV N-phenyl, N'-diethyl 
thiourea 

CfiHs H 

C,H 3 

C5H5 

304 

1,450 

1*90 xlO-2 

V N-phenyl, methyl, 

N'-dim.ethyl thiourea 

CeHs CH; 

, CH 2 

CH^ 

310 

1,740 

2.18x10-2 

VI N-phenyl. ethyl. N'-diethyl 
thiourea 

CeHs C0A5 QHs 

QHs 

312 

1,680 

1*83x10-2 

VII N-phenyl, z-propyl, N'-di- 
z-propyl thiourea 

CgHs z-CH, /-C 3 H 7 

/-C3H7 

306 

1,800 

2-05x10-2 

VIII N-phenyl, «-butyl, N'-di- 
/z-butyl thiourea 

CgH 5 n-C^U, ZZ-C 4 H 9 

/1-C4H9 

308 

1,600. 

1*90x10 2 

IX N-phenyl, N'-bromo- 
pyridyl thiourea 

CgHs H 

H 

Br- 

pyridyl 

332 

1,902 

7-14x10-2 

X N-p-tolyl, N'-pyridyl 
thiourea 

p-tolyl H 

H 

Pyridyl 

320 

3,050 

8*50x10-2 

XI Phenyl isothiocyanate 



•• 

310 

•• 

•• 


Name 

No. of 

Thiourea 

D 

(Debye) 

0 0 

—ah° 
(kcalmole' 


-AS° 
(e.u ) 

bVa^ 

I Thiourea^^*'’ 

8-75 

4,400 

'9*6 


14*7 

0*10 

IT Phenyl thiourea 

1-60 

5,600 

n'2 


19-8 

012 

III N-phenyl, N'-methyl 
thiourea 

1*55 

12,800 

14*3 


28-4 

0-15 

IV N-phenyl, N'-diethyl 
thiourea 

1.23 

14,300 

13-0 


23*9 

0-14 

V N-phenyl, methyl, 

N'-dimethyl thiourea 

M5 

16,270 

13*2 


24*3 

0*15 

VI N-phenyl, ethyl, N-diethyl 
thiourea 

1-21 

16,420 

14-0 


26*9 

0*15 

VII N-phenyl, z-propyl, N'-di- 
z-propyl thiourea 

0-92 

18,500 

14*5 


28*3 

0*16 

VlII N-nhenyl, zz-butyl, N'-di-zz- 
butyl thiourea 

0*93 

17,650 

14*0 


26*8 

0-15 

IX N-phenyl, N'-bromo- 
pyridyl thiourea 

2*25 

14,230 

12-5 


22-3 

0-15 

X N-p-tolyl, N'-pyridyl 
thiourea 

2*25 

16,190 

13*3 


24*6 

0.15 

XI Phenyl isothiocyanate 


53*0 

3*6 


4*0 

0-04 
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thing happens with ethyl, i-propyl and «-butyl sub¬ 
stituents. These variations are clearly due to the 
inductive effects of the alkyl substituents. The 
replacement of one of the hydrogens in phenyl 
thiourea by a bromoperidyl group (R^- = C^H-, 
Ro = R3 = H, R4 = Br-Pyridyl, IX) enhances the 
equilibrium constant and — AH°. In the case of 
N-p-tolyl, N'-pyridyl thiourea (R^ = p-tolyl, R^ = 
R 3 = H, R 4 =: pyridyl, X), where we have bulky 
substituents on either side, the eqilibrium constant 
is 16,190 1 mole"! and — AH° is 13*3 kcal mole'i. 
Steric effects do not seem to play a major role in 
these interactions. 

In the infrared spectra of all the thioureas, the 
mixed vibration bands with appreciable contribution 
of the C=rS stretching vibration 1070 cm'i) 
showed lowering of frequency and increases in 
intensity. This shows that the interaction of iodine 
occurs through ths sulfur atom and not nitrogen. 

The oscillator strength of CT bands are appreci¬ 
able suggesting thereby stronger mode of interac¬ 
tion between iodine and alkyl thioureas. The 
values are a little higher than those for 
simple alkyl substituted thioureas. 

Next, the interaction of iodine monochloride with, 
a few alkyl substituted thioureas have been 
attempted in dichloromethane as solvent. Unfortu¬ 
nately, thiourea and di-r-butyl thioutrea gave 
precipitates with iodine monochloride in dichloro¬ 
methane solvent system. Di-/-propyl thiourea did 
not give any precipitate and hence this system was 
investigated in detail. Here the concentration of 
di-/-propyl thiourea was kept constant and the con¬ 
centration of iodine monochloride varied. The 
charge transfer transition was located around 
305 nm, whose intensity increases with the increase 


in iodine monochloride concentration. The band 
around 260 nm characleristic of C=S group in 
the thiourea, decreased with an increase in the 
concentration of iodine monochloride. An isobestic 
point was clearly seen around 270 nm. The equili¬ 
brium constant and enthalpy were found to be 
18,000 1 mole"! and 13-2 kcal mole"! respectively. 
The values are higher than those with iodine. This 
can be explained as due to high electron affinity of 
iodine monochloride. 

Next, the interaction of iodine with phenyl 
isothiocyanale containing —N=Cr=S group was 
investigated in dichloromethane. A charge transfer 
transition was observed around 310 nm and the 
equilibrium constant and enthalpy are estimated to 
be 53-0 1 mole"! and 3*6 kcal mole"! respectively. 
This shows that the isothiocyanate group is not 
effective in charge transfer interactions. This is 
possibly due to the mesomeric interaction of the 
nitrogen w'ith the thiocarbonyl group. 
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SECOND MOMENT ANALYSIS OF THE WIDE-LINE NMR SPECTRA OF THREONINE AND 

ITS ISOMERS 

S. GANAPATHY, K. RAMANI and R. SRINIVASAN 
Department of Crystallography and Biophysics, University of Madras, Gidndy Campus, 

Madras 600 025, India 


Abstract 

The three crystalline forms of the isomers of threo'iiine arising from the presence of two 
asymmetric carbon atoms have been analysed by wide-line NMR. A second moment analysis 
shows interesting configurational variations. 


1. Introduction 

R ecently we have been interested in the wide- 
line PMR studies of the amino acids and related 
compounds. Such a study would be an important 
adjunct to the X-ray^a and neutron diffraction data* 
and would enable one to correlate and or complement 
the structural and conformational information from 
the different sources. Not much of wide-line NMR 
work has been done on such compounds, although 
organic and inorganic substances have been studied 
as shown by a recent survey,. 

This paper deals with the results of the second 
moment analysis of the amino acid, threonine and its 
isomers. Threonine is an amino acid containing two 
asymmetric carbon atoms and therefore has a number 
of isomers. In fact, a number of different crystal¬ 
line forms involving threonine and allothreonine have 
been X-ray analysed in this laboratory®-® and 
compareded®’^® with structural and conformational 
information available for other threonine derivatives 
in the literature. 

The close isomorphism of L-threonine and L-allo- 
threonine as determined by X-ray method, led to the 
possibility of growing a mixed crystal of the two iso¬ 
mers and the X-ray analysis has been reported on a 
1:1 mixed crystal system®. Evidence of equal pro¬ 
portion of the two isomers from the X-ray data is 
reasonably convincing, however, it was. thought 
worthwhile to examine these systems by PMR tech¬ 
nique since such a study on organic molecules does 
not appear to have been reported in the literature. 

2. Experimental 

L-threonine and L-allothreonine were obtained 
from Produits Chimiqiies—Department of Pharma- 
ceutique, Paris and Nutritional Biochemicals Corpora¬ 
tion, Cleveland, Ohio, U.S.A., respectively. The 
mixed crystal was prepared by the method described 
elsewhere®. 

The proton magnetic resonance spectra of the. poly¬ 
crystalline samples were recorded at room temperature 
with a wide-line NMR spectrometer constructed in 
this laboratory, employing 215 Hz magnetic tield 


modulation and phase sensitive detection. The radio 
frequency was 11-69 MHz. The audio frequency 
modulation was kept at about 0-3 G, and the radio 
frequency amplitude was kept below the saturation 
level. The line-widths were measured as separation 
in gauss of points of maximum and minimum slope 
of the derivative spectra. The experimental second 
moments for each compound were obtained as a mean 
from a dozen derivative tracings by numerical inte,- 
gration and were corrected for modulation broaden¬ 
ing by standard procedures.All the computations 
were performed on an IBM-1130 digital computer. 
A typical uerivative tracing of the PMR signal in one 
of these compounds is shown in Fig. 1. 

" ■ MIXED ISOMER OF 



Fig. 1. A typical derivative tracing of PMR Signal 
in polycrystalline mixed crystaj of L--Threonine and 
L- Allothreonine taken at room temperature. 

3. Discussion 

Table I shows the second moments deduced from the 
observed spectra fcr the three cases. The rigid lattice 
values of second moment were calculated using Van 
Vleck^s formula for a powdered sample.^- 

.M. - (3/5)y,2^M:,a + 1) ^ 0) 

where the symbols have their usual meaning and these 
are also given in Table I. The contribution to the 
second moment due to magnetic nuclei other than 
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Second Moment Analysis of the Wide-line NMR Spectra of Threonine [ 


Table T 


Second Moment Data for Threonine and its Isomers 


Compound 

Room 

tempera¬ 

ture 

second 

Theoretical second 
moment for a rigid 
lattice 
(G 2 ) 


mome.it 

(G“) 

Intra 

Inter 

Total 

L-Threonine 

13-28 

(0-77) 

22-40 

11*64 

34-04 

L-Allothreonine 

Mixed crystal of 

8-54 

(0-26) 

24-25 

12-31 

36-5.6 

L-Threonine and 
L-Allothrconine 

11-35 

(0-23) 

24-24 

11-57 

35-81 


Note; Values in porentheses denote standard deviation 
in experimental values. 


protons has been found to be negligible. The suna in 
( 1 ) is taken over all proton-proton distances less than 
10-0 A, The contribution for r> 10 - 0 A was esti¬ 
mated to be 0 09 G- by integration over a continuous 
distribution of protons. For L-threonine proton 
coordinates from neutron diffraction study has been 
used^^, while geometrically fixed positions of hydro¬ 
gens have been usee for L-allothreonine and the mixed 
crystal, since no neutron diffraction data are available 
for these. The contribution to the second moment 
from within a molecule (intra) and neighbouring mole¬ 
cules (inter) is listed separately in Table I. It is seen 
from Table I that the mean square width (second mo¬ 
ment) for the three compound^ ia very much reduced 
as compared to the rigid lattice value. This must 
be due to some kind of nioleculr motion in these 
structures. The presence of molecular motions due 
to NHa and CH 3 groups in amino acids have been 
iientified and characterised by proton N.MR relaxa¬ 
tion^^ and studies. ’. Since the moleclar m tions 

at room temperature fpr the pure and alio forms are 
different, as evinced by different values of the second 
moments, it is reasonable to expect that a 1 : 1 mixea 
crystal would give a value of second moment which is 
in between those of the pure ana alio forms. Our 
experimental value of the second moment for the mixed 
crystal (11-35 0“) lies between those of the pure 
(13-28 0-) and alio (8*54 0^) forms. This is in 


accordance with the earlier X-ray work done in our 
laboratory.® Since these structures have very close 
cell dimensions, space group and packing, in particular 
same hydrogen bonding scheme,^® the intermolecular 
contribution to the second moment which takes into 
account the molecular environment is practically the 
same. Thus the intramolecular contribution refiecets 
the change in configuration of protons at atom. 
A detailed study of these compounds and other amino 
acids at low temperatures is in progress and the 
results will be reported in due courcse. 
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CHEMICAL EXAMINATION OF AMARANTHVS SPJNOSVS LINN. 

MUKAT BEHARI and C. K. ANDHIWAL 
Chemical Laboratories, Shri Varshneya College, Aligarh 202 001, Indio 


Abstract 

The petroleum-ether extract of Amarcmthus spinosus L. on application of chromatographic 
techniques afforded w-alkanes C.).^—C,>,o and iso (-2-methyl)-alkanes Co9—; esters : transesteri 
fied and resolved into acids C-, j.-C^o (as methylesters) and free alcohols Coo-C)^* ; aliphatic 
alcohols sterols (^-sitosterol, stigmasterol, campesterol and cholesterol) and free adds 

C4-C.^o (C-i^ group contains stearic acid, oleic acid and iinoleic acid). The free amino acids 
identified are leusine, valine, tryptophan, alanine and serine in the aqueous ethanolic extract. 


J MARANTHVS SPINOSUS LINN. (Amarantha- 
ceae) is an important medicinal plant growing wild 
locally and used to cure various diseases. The ash 
of the leaves is used in dyeing and the plant as a whole 
is used in snake-bite and as fodder^”-. The leaves of 
the plant contains oxalic acid" and sugar^ while hema- 
glutins'"* and betacyanin® are present in seeds. In view 
of the important medicinal properties of the herb and 
the fact that almost no systematic work has been done 
so far, a chemical examination of this herb has been 
undertaken, the results are presented in this paper. 

Experimental 

Air-dried and powdered plant material (2 kg) col¬ 
lected from surroundings of Aligarh District (India) 
was extracted thrice with 15 lit. distilled light petro¬ 
leum (60-80°) at its boiling temperature, which after 
removal of the solvent under reduced pressure gave 
a semi-solid mass (1’18%). This extract was sepa¬ 
rated into acidic (25-2%) and neutral parts (65-4%) 
by washing with KOH solution (10%). The purified 
neutral fraction (15 g) was taken in benzene and sub¬ 
jected to chromatographic separation over alumina 
(<—/ 400 g) and two major fractions were collected by 
eluting the column with petroleum-ether (60-80^) 
and benzene. 

Petroleum-ether fraction (4-2g) on crystallisation 
from acetone-alcohol yielded a colourless waxy solid 
(400 mg), m.p. 62-63 C°. It showed two spots on 
T.L.C. (silica gel-2% AgNOs) and therefore was resolv¬ 
ed on a column of slicica gel into two parts. Hydro¬ 
carbon fraction was eluted with hexane and the ester 
fraction with chloroform. The separated portions 
were further analysed by G.L.C. [Gas chromatography 
was done on PYE series 104 Chromatograph Model 
124 with flame inonisation detectors, two column 
packed with 3% SE-30 on Gas Chrom Z at programmed 
temperature 150-250 °C (2° C min“^). For identi¬ 
fication of homologues the graphical method was 
employed’. The comparison of the retention values 
with those of standards was used for identification of 
the gas chromatographic peaks. For a quantitative 
evaluation areas under the peaks have been calculated.] 


Hydrocarbons form two homologous series. One of 
the series consists of 77 -alkanes (C23-C33) with maxi¬ 
mum occurrence of 77 -hentriacontane (C31) (18T%), 
/ 7 -non-acosane (Cog) (15*4%), / 7 -heptacosane (C 27 ) 
(9*0%), 77-octacosane (C28)(8'3%), 72 -triacontane (Cg^) 
(8*0%), /7-dotriacontane (C32) (4*9%), 72 -tritriacontane 
(Qs) (4‘5%) and 77 -hexacosane (C 2 e) (3*9%) while 

/ 7 -tricosane (C 23 ), 77 -tetracosane (C 24 ) and /z-pentacosane 
(Qs) were in traces. The other series consists of iso 
(= 2-methyl)-alkanes (Cog-Cau) with a maximum of 
C 31 (2M%), C 29 (3*4%) and C 33 (2*1%) while C 30 
and C32 were in traces; the structure of 2-methyl 
ocotacosane (C 29 ) and 2 -methyI triacontane (CsO in 
this series was established by G.L.C. combined with 
mass spectrum. Odd numbered members were pre¬ 
valent®”^ in both the series. 

Ester fraction showed characteristic i.r. bands at 
1176, 1727cm~^ and was transesterified with methanol 
(+HC 1 ) and the resulting products were gas chromato^^ 
graphed (as methylesters of the acid and free alcohols). 
The series of //-acids (Cjs’Qo in the form of methyl 
esters) contained mainly C 30 (47*7%), C 28 (28*9%) 
C32 ( 8 * 6 %); Cj^ g, C20'. C 225 C24 and Cog were in small 
amounts (1* 0-3*0%) while C^g, Coj, Doo, C 25 , Cgg, C 27 
and Cai were in traces. The even numbered members 
were found to be predominating. The series of «- 
alcohols (C 2 o» C 22 , C 24 , C 2 g) appeared m traces. 

Benzene eluate (8*5g) was further chromatographed 
over alumina (250 g) and yielded two products. 

Alcohols .—Elution with light petroleum-benzene 
(60:40) gave the alcohol fraction. It exhibited 
bands at 1050, 3400 (OH) and 715, 725 cm-^ (CHs)^ 
in i.r. spectrum (KBr phase). When analysed by 
G.L.C. it gave a series of aliphatic alcohols C 10 -C 32 ; 
even numbered members were predominating, with 
maximum occurrence of C 28 (45*3%), C3o(19'l%), 
C22(11-6%), C33(9-6%), C28(6*4%)and C 24 (2*9%) 
while Cj 4 -C 21 were present in small amounts and other 
members were jn traces. However* it is interesting 
to mention that even numbered members were not 
prevalent between C^ 4 ~C 2 i in the same series. Branched 
chain alcohols were also present in minute amounts. 
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From this mixture /z-octacosanol (Cos)^ ni.p. 83-84“^ C 
(300mg) (lit.^^ m.p. 83-4°C) could only be crystallised 
from methanol (T.L.C.-homogeneous) and confirmed 
by preparation of its acetate^^ m.p. 75-76° C. 

Sterols .—On further elution with light petroleum 
benzene (20:80) the fraction of sterols (3-4 g) was 
obtained. It gave positive Liebermann-Burchard test 
and yellow colour with TNM. Repeated crystallisa¬ 
tion from ethanol afforded shining crystals (350 mg) 
m.p. 158-69° C (T.L.C.-homogeneous). The i.r. 
spectrum of the sterol exhibited peaks at 3410 (OH) 
and 1610 cm“^ (C= C). It showed depression in m.p. 
when mixed with authentic specimen of ^-sitosterol 
and gave diflerent R; values (Co-T.L.C.). The cry¬ 
stalline sterol yielded its acetate m.p. 173° C (v^ax 
1730, 1245 cm.”^) and benzoate m.p. 185-86°C 
G.L.C. analysis of the product indicated it to be a 
mixture of jS-sitosterol (83*0%), stigmasterol (12-3%) 
campesterol (2*9%) and cholesterol (1*6%). 
•It is worth mentioning that the presence of cholesterol 
'is a unique finding in a lower plant (herb). 

Acids .—The acidic fraction (2-2 g) was subjected 
to chromatographic purification over silica gel 80 g). 
Elution with light petroleiuni-benzene (1:3) afforded 
a„ colourless waxy substance (330 mg) m.p. 78-81 °C 
and showed peaks in i.r. spectrum (KBr) at 718, 
728 (CH 2 )„ ; 1710 (CO); 2850 and 2920cm-^ (CH). 
T.L.C. indicated it to be a mixture which could not 
be resolved further even by repeated column chroma¬ 
tography. This product on G.L.C. analysis (after esteri¬ 
fication) represented a series of acids C 4 -C 39 with C^^e 
(27-5%), C^g (17-2%), Ccg (15-9%), C 30 (10-7%), C.^ 
(9 • 8 %), C 0.2 ( 6 • 0%), C 26 (6-1%) and Cog (2- 5%) while 
the other members were found in traces. Cjg group 
contained saturated and unsaturated acids and was 
further analysed by G.L.C. (3% diethylencglycol succi¬ 
nate, at 140''C on polar phase) which indicated it to be 
a mixture of stearic acid (32* 6 %), oleic acid (52* 6 %) 
and linoleic acid (14*7%). Branched chain acids were 
also present in minute amounts. 

Aqueous ethanolic extract .—The defatted plant 
material was also extracted with aqueous ethanol 
( 1 : 1 ) at its boiling temperature and concentrated 
in^ vacuo. A dark brown syrupy liquid was obtained 
which showed the presence of amino acids. The 
concentrated extract was extracted with chloroform 
to remove colouring matter. Descending paper 
chromatography® d 2 (Whatman No. 1) of the aqueous 
alcoholic extract in /z-biitanol : acetic acid : water 


(4:1:5, v/v organic layer) indicated the presence of 
leucine, valine, tryptophan, alanine and serine (when 
sprayed with ninhydrin 0 - 1 % acetone) as free amino- 
acids and confirmed by direct comparison with their 
respective reference samples. 
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MIXED chelates of lanthaDide ions are compara- 
lively of recent origin. Several lanthanide 
diketone mixed complexes were reported^. The 
ligands used were either picolinic acid, quanalidinic 
acid or dipyridyl. Hart and Laming2 prepared 
mixed samarium complex with 1 , 10 phenanthro- 
line and acetylacetone. Rohatgi and Sen Gupta^ 
have extended these studies further and prepared 
several lanthanide mixed complexes of the type 
Ln (Phen)o (Sal> 3 , where Phen = 1 , 0, phenanthro- 
line and Sal — salicylate. 

This communication details the preparation and 
spectral studies of Y, La, Pr, Nd, Sm, Gd, Dy 
mixed chelates using dimethylglyoxime as primary 
ligand and bipyridyl and anthranilic acid as secon¬ 
dary ligands. The thermal analysis of neodymium 
simple and mixed complexes is also reported. 

The simple lanthanide dimethylglyoximates were 
prepared by adopting the procedure of Rao et alA. 
The mixed complexes were prepared adopting 
the procedure of Vasireddi^. In all the mixed 

complexes the excess ligand was washed with ether. 
The complexes were vacuum dried for 48 hours 

and analysed for metal, nitrogen and anion. The 
analytical data indicated that each lanthanide ion 
is attached to one mole of dimethylglyoxime and 
two moles of anthranilic acid and in bipyridyl 

mixed complexes each lanthanide ion is attached to 
one mole of dimethylglyoxime and one mole of 
bipyridyl. Analysis of one lanthanide complex in 
each case is given below : 

Nd(DMG)i (AA)o Cl 2 H 2 O 
% M found 23-67 calc. “'23-89 ; % N. found 

9-15 

calc. 9-27; % Cl found 5-74 calc. 5-88 
Nd (DMG)^ (Bipy)i CI 3 2^.0 

%M found 26-25 calc. 26-67 ; % N. found 10-12 
calc. 10-35 ; % Cl found 19-20 calc. 19-69 
Where DMG = dimethylglyoxime ; AA = anthra¬ 
nilic acid ion and BiPy = 2, T BiPyridyl. 

Results and Discussion 

Observations in the ultraviolet region are normally 
subject to two limitations ; (i) the sparingly soluble 
nature of complexes in solvents transparent at this 

- Lecturer in Chemistry, Institute of Science, 
Naspur. 

Correspondence with this author. 


region, (ii) and the high absorption of the ligands 
compared to the metal ions. Hence one can look 
for band shifts and intensity alterations of the 
ligand alone. In some cases the total disappear¬ 
ance of the ligand bands is also observed. In this 
investigation in the several mixed complexes only 
two band maxima are located. The 250 nm band 
of anthranilic acid is not located in the mixed com¬ 
plexes. In the dimethylglyoxime bipyridyl mixed 
complexes the characteristic band of dimethyl 
glyoxime was not located. However, there is a 
reasonable intensification of absorption in all the 
complexes. The log e values at different absorption 
maxima of several lanthanide mixed complexes 
investigated are in the range 3-90-4-95. 

A study of the visible spectra of Pr, Nd, Sm 
complexes indicates that the characteristic bands of 
Pr3+ ion are located with intensification of absorp¬ 
tion in its dimethyl glyoxime-anthranilate. It is alsoi 
observed that the 485 nm band is split intO' two 
inflections and located at 475 nm (log e= 1-03) 
and 485 nm^ (log e = 0-94). In the dimethyl¬ 
glyoxime bipyridyl mixed complex only two bands 
are located at 450 nm (log e = 1-50) and 487 nm 
(log e — 1-74). In neodymium dimethylglyoxime- 
anthranilate only two bands are located at 527 nm 
(log e — 0-93) and 487 nm (log e — 1-07) whereas 
in its bipyridyl mixed complex only one band is 
located at 585 nm (log e — 1-24). The charac¬ 
teristic ion band is located only in the 

dimethylglyoxime bipyridyl mixed complex at 
405 nm (log e — 1-02). 

In a study of the infrared spectra of dimethyl 
glyoxime anthranilates and bipyridyl mixed com¬ 
plexes shifts in the 0-H stretch region and N—H 
stretch region have been observed. The shift- -of 
N-H str. is normally to a lower frequency and :it 
indicates an N->M dative bond. Such a lowering 
was observed by Rao et al.^, in simple lanthanide 
anthranilates. Three bands in the region 1510- 
1625 cm"i were observed in the anthranilic acid 
mixed complexes and the two higher frequency 
peaks could be attributed to C=C and the third 
to the asymmetric COO" stretching vibration'^'. 

The characteristic bipyridyl bands around 760 andi 
745 cm’i which are due to the out of plane bending 
of the identical groups of four hydrogens are either 
split into two inflections or shifted in their position. 
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in the mixed complexes. The spectral data of and visible spectra and to the Department of Chemis- 
Fr and Nd mixed complexes is detailed in Table I. try, Osmania University, Hyderabad, for the infrared 

Table I 

Infrared absorption bands of Praseodymium and Neodymium mixed complexes 


DMG 

AA 

Prdll) 

Nd(in) 

Assignment 

3700 si 

complex 

complex 





3650 sh 


OH str. 

3400 b 

3550 bl 

3350 bl 

3300 1 bs 

N—H str of anthranilic 




3200] 

acid 


1675 sm 



C-=Ostr. 

1620 bl 

1625 sh 

1600 sm 

1610 sm 

1610 ss 

C - N str. 


1580 sh 

1575 si 

1575 sm 

Asymmetric CCO“ str. 



] 550 si 

1510 ss 




985 sm 

980 sm 

N—O str. 

978 ss 





DMG 

3400 b 

Bipy 

Pr (III) 
complex 

Nd(III) 

complex 

Assignment 

3050 low 

3300 bm 

3300 bs 

O H sir. 


1620 bl 

1600 ss 

1625 sh 

1625 sh 

C-N str. 


1580 ss 

1600 ss 

1600 ss 




1580 bm 

1590 sm 

BiPyridyl bands 



1500 sm 

1500 sm 


1470 ss 

1480 sm 

1480 ss 

BiPyridyl bands 



1440 ss 

1445 ss 


1260 ss 

1245 sm 

1250 si 

Orthosubstituted Pyridine 


lOOO sm 

985 sm 

990 sm 

ring 

978 ss 

760 bs 

765 ss 

770 ss 

N—O str. 

Out of plane bending of 


745 sm 

740 ss 

740 ss 

ring hydrogens 



715 1 

715 si 

DMG- 

=Dymet hylgh oxime. 

AA=Anthranilic acid ion. 

BiPy= 2 . 2 ' BiPyridyl. 


The thermal analysis of simple neodymium, 
dimethylglyoximate and the mixed complexes indi¬ 
cated dehydration around 160° C. The organic part 
is eliminated in the mixed complexes in stages. 
Both in the simple and mixed complexes there is 
an intermediate halide formation and this can be 
postulated from weight loss calculations. Such a 
halide formation was also postulated in a study of 
thermal analysis of transitional metal pyridine com¬ 
plexes^ and also in the disprosium dimethyl glyoxi- 
mate-*. The sesquioxide is formed between 600- 
900° C in all the complexes. 
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I N unicellular green motile walled algae such as 
Chlamydomonas, during reproduction or cell 
division, the entire protoplast withdraws sooner or 
later from the surrounding cell wall. The connections 
between the external flagella and the internal orga¬ 
nelles are severed. The protoplast divides longitu¬ 
dinally. This severance of connections with the 
external flagella is more obvious when the plane of 
division is at right angles to the longitudinal axis, 
and is preceded by a rotation of the entire protoplast 
by 90°. In some species of Haematococcus, where 
the flagella are not dropped and the rotation of the 
protoplast is not obvious, careful studies have 
revealed that the neuromotor apparatus gets dis- 
juncted inside the protoplast at the base of the 
flagellum and instead of the whole protoplast rota¬ 
ting, there is a rotation of the internal organelles 
by 90° so that the cell division which appears 
tranverse is really longitudinal vis-a-vis the internal 
organelle arrangement and its symmetry (Pocock, 
1960). What is more interesting is that even in 
multicellular algae, a withdrawal of the contents 
from their walls is very common or universal 
during reproduction. It is often described as a 
method of eliminating sap vacuoles and the other 
functional impulses, if any, are missed. 

Similar rotation of protoplasts are seen in Prasiola 
during reproduction when areas of the monostroma- 
tic thallus becomes polystromatic. The cell division 
is longitudinal to the symmetry of the protoplast 
and at 90° to the normal plane of division (Fried¬ 
mann, 1959). Such thalli, often described as 
parenchymatous, must be considered as making 
really a palmelloid organization, an ordered or 
imordered aggregate of individual cells. The same 
holds good in the case of so<me ulotrichalen genera. 
These lack a fixed polarity, morphologically speak¬ 
ing, and probably behave like palmelloid organisms. 
It is not surprising that in these cases the life-cycle 
involves unicellular growing somatic phases as 
against resting conditions. In other ulotrichalen 
and chaetophoralen algae protoplasmic connections 
are known and in these also the protoplasts with¬ 
draw from the cell walls before the formation of 
swarmers or reproductive elements. The proto¬ 
plasmic connections between sister cells probably 
function as channels for transport of metabolites 
and messages and an expression of polarity, 
controlling activities of the plant body and its 
contained cells. During reproduction the contents 
of a differentiating cell contract from the wall all 


around, thus breaking off the protoplasmic connec¬ 
tions with the neighbouring cells and escaping from 
tne rcstiictive influences or effects from their pre¬ 
sence. The fact that internal changes in the loca¬ 
tion of organelles, especially the nucleus needed for 
further development, follows such a break from the 
constraints placed on it, by the presence of proto¬ 
plasmic connections is significant. The purposive- 
ness of such a withdrawal seems to be more evident 
when we observe that in some cases the protoplasts 
of such cells may refill the cell cavity. Such an 
isolation may sometimes be postponed till the time 
of shift in the position of the nucleus in male and 
female cells preparatory to flagellation or 
fertilization. 

In many cases, the withdrawal of cell contents 
from the cell wall is accompanied by material secre¬ 
tion around the protoplast, a feature seen in some 
genera even in asexually formed spores or partheno- 
spores or azygospores. While there is a small 
difference of opinion on the timing of secretion of 
this material in which it becomes encapsulated as 
such, most people consider it at least simultaneous 
with the withdrawal of the protoplast from the wall. 
In some algae the motile reproductive elements 
remain enclosed in a thin vesicle for some time or 
until sometime even after release from the parent 
cell. Such secretions may insulate as it were, the 
already directed cell differentiation and thus lead to* 
an ordered progress of a differentiating cell against 
any further influence or changes detrimental to the 
differentiation. What functions do these and other 
secretions play, in generally screening off the 
differentiated cell after being charged with a func¬ 
tion from further directional influence, which may 
ensue by their connection with the neighbouring 
cells ? This is not to minimize or negate other func¬ 
tions these may serve. Details of similar mecha¬ 
nisms that may exist in palmelloid aggregates or 
pseudoparenchymatous tissue of cells are not known. 

While this is the case in autochthonously genera¬ 
ted process of cell differentiation, allochthonously 
generated impulses meddling with the structure, andi 
organization also simulate these developments. We 
cite only two diverse examples. When cells of a 
prothallus are subjected to nonlethal plasmolysis 
the protoplasts withdraw from the walls and each 
of them behaves as an independent unit and forms 
a new plant (Nakazawa, 1963). From recent studies 
of the nucleus it is becoming more and more 
evident fftat the tiucletis vari-cmsly anchored 
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as it were, to other cell organelles such as the 
chloroplast or pyrenoid or may be held in position 
by an array of microtubules. Any disturbance of 
this, brought about artificially, not only disturbs or 
dislodges the nucleus but may set in motion a chain 
of events or developments resembling one or the 
other aspects referred to above. For instance, 
plasmolysis may result. It is not surprising that 
such a plasmolyzed cell functions as a reproductive 
cell and forms a new plant (Walker et al, 1975). 
This also explains the totipotency of single un¬ 
differentiated cells such as parenchyma cells when 
studied in isolation, as these are not subjected to 
directional influences as may be present in a well- 
knit tissue (Steward, 1968, p. 467). It is from the 
same influence a plasmolyzed protoplast escapes by 
isolation and insulation even while being embeded 
in a mass of similar cells. ^ ■ 

The above examples are instances of isolation 
•and insulation of an ordered differentiating cell in 
the normal process of an organism without involv¬ 
ing any change in the genetic make-up. These same 
phenomena seem to occur also in differentiating 
cells which are accompanied by changes in ploidy. 
In the palmelloid or pseudoparenchymatous genus 
PrasioJa, for instance, it is possible for haploid cells 
.derived after meiosis to grow in a diploid environ¬ 
ment and form mosaic patches of haploid cells in 
an apparently different, diploid environment. In 
the case of angiosperms when a megaspore or 
microspore mother cell is differentiated, it is separa¬ 
ted from the neighbouring cells by a fresh layer of 
wall material su'ch as callose, before it undergoes 
reduction division. A comparision of this with the 
early stages of formation of apomictic embryos 
reveals the significance of this isolation. This seems 
to be true of all cells which undergo reduction 
division, in an otherwise diploid environment or 
tissue. In some coenocytic conditions, a diploid 
nucleus becx^mes selected fjor reduction division. 
"Such nucleii become enclosed in sporangia or cysts 
and the reduction division takes place inside these. 
In others the reducmg nuclei, together with a por¬ 
tion of the cytoplasm, become partitioned off from the 
rest of the protoplast. This does not preclude the possi¬ 
bility of establishment later, of saprophytic or even 
parasitic connections by fertflized female cells with the 
parental tissue. In these cases the haploid nucleus 
of a parasitized cell may even multiply along with 
diploid nucleus but they appear to- have no distinct 
function and in fact they ultimately become degene¬ 
rate. How this comoetitive antagonism between 
changed nuclei (diploid or hap'^oid) and the 
unchanged nuclei (haploid O” diploid) works out 
is yet to be fully understood. 


Thus it appears that isolation and insulation of a 
normal differentiating cell or changed cell from further 
directional messages or harmful or inhibitory meta¬ 
bolites or influences are not only essential for ani 
orderly development of the charged cell, but such 
an isolation and insulation appears to be necessary 
in cases of cells, which have a changed genetic com¬ 
ponent, either normal to the organism or abnormal or 
even harmfuli toi the. organism itselft In the latter group 
we are inclined to include certain cancer cells. 
Incomplete isolation and insulation of differentiating, 
zygotic or embryonal cell within an organism or 
tissue or environment leads to either a reversal of 
development or may even prove lethal to the cell. 
This hypothesis does not apply to a differentiating 
cell(s) which even when fully differentiated has to 
remain connected to other cells for its functional 
activities and insulation is not necessary for 
differentiating changes. It applies only for such 
differentiating cells which are independent and need 
to become independent. Such differentiations can, 
be internally directed and the cells can depend on 
its surface for select physiological activity as the 
differentiation may demand. In the establishment 
of a mutant or changed cell such as cancer cells it 
may be essential as otherwise influences detrimen¬ 
tal to it or defence mechanisms generated by the 
environment may prove lethal or destabilizing. 

Steward (1968, p. 485) has said that what a 
cell differentiate into is due not so much to what 
the cells are, as to where they are. The present 
conception is in a way a complementary (?) one 
and explains that a cell can become different from 
the rest of the cells around it or the sister cells 
even where they are, in other words, fin it, yet out 
of if. 

How common are these two phenomena to 
other living organisms than those that have been 
dealt with in this short exposition ? What is the 
nature of insulation in these cases and other cases ? 
Does it involve only changes in the plasmalemma 
or does it involve also extraplasmalemmar secre¬ 
tions or coats or physico-chemical changes ? These 
are the questions that will no doubt be studied and^ 
argued in the future. 
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Abstract 

Data presented are interpreted as suggesting the release of dissolved labelled organic 
matter during the photosynthetic fixation of carbon supplied as Na H by a natural bloom 

consisting largely of the blue-green alga, Irichodesmium. 


Introduction 

I T is well established that most phytoplankton 
cells both in culture and the natural environ¬ 
ment release extracellular products during the 
course of normal photosynthesis {see review by 
Fogg, 1975 <3)1. The occurrence of Trichodesmium 
blooms on the west coast of India have been 
reported earlier (Qasim^, Ramamulrthy et al^). 
During March to May of 1975 productivity 
estimations were carried out on a bloom of the 
blue-green alga Trichodesmium which occurred 
between the 10-20 m depth-zone (1 to 4 km off 
shore) in the neritic waters off Goa (Devassy et al. 
to be published). This report concerns estimates 
of the production of extracellular matter during 
photosynthetic carbon fixation on samples collected 
during the course of this investigation. 

Methods and Materials 
The bloom was originally sighted in the 10 tO' 
20 m depth-zone off Goa in late February. Regular 
collections were made thereafter at 5—8 day intervals. 
Stations were fixed arbitrarily depending on the 
position and apparent density of the bloom patches. 
The depth of the Trichodesmium patch seldomi 
exceeded 0-5 m. The dominant organism present 
was r. erythraeum, although some T. thiebutii was 
also found in the initial stages of the investiga¬ 
tion. 

Water samples were collected from the surface and 
2 m depths and subsampled into 120 ml light and 
dark glass bottles. Following inoculation with 
^4C labelled sodium bicarbonate (4 gCi) they were 
. incubated in a deck incubator in full sunli^t. 
Samples from the 2 m depth were covered with, 
socks of blue net to cut down light to the 
appropriate intensity of 35% surface irradiance. 
Light and dark bottles from both depths were 
filtered in the laboratory using 0-45^. Sartorius 
, membrane filters. The period between incubation 
and filtration did not exceed 1 hour. The samples 
were kept in the dark at water temperature during 
the intervening period. 


A 50 ml aliqulot of the filtrate was strongly 
aerated at a pH of 4 for 45-60 minutes and, 
following neutralization to a pH of 10, a 100/^1 
sample was counted in 10 ml of a dioxan-based 
scintillation cocktail. Radioactivity on the filters 
was counted using a similar geometry. Radio¬ 
activity determinations in the light filtrates have 
not been corrected for dark values {see Fogg, 
1975 6)4. 

Chlorophyll a and phaeophytin determinations 
were made spectrophotometrically following the 
method published in Strickland and Parsons (1968)®, 
Cell counts and other data have been taken from 
Devassy et al. (to be published). 

Results and Discussion 

Evidence leading to the hypothesis that this 
Trichodesmium bloom was the result of a con¬ 
vergence rather than a sudden growth of the alga 
in a discrete water mass has been discussed by 
Devassy et al. (to be published). It is worth 
reiterating here that whereas nitrate values do not 
vary significantly from the normal, phosphate 
values in these samples are in the region of 
1-2 a gatom per litre, almost 4 times higher than 
the expected average of 0 • 5 a gatom per litre at 
this time of year. This, in conjuinction with high 
phaeophytin, suggests that the blO'Om may have 
already passed its peak at the time of investigation. 
However, particulate fixation of inorganic carbon 
was 3 to 4 times higher (Table I) than the 
average of 16-25 mg recalculated from 

Qasim et al.^ 1969, for the Cochin Backwaters 
and suggest that a substantial part of the popula¬ 
tion consists of viable cells. 

It is possible that the delay in filtration has 
influenced determinations of radioactivity of both 
particulate carbon fixation and the production of 
extracellular material. Dark fixation of inorganic 
carbon and bacterial uptake of organic carbon in 
the dark, for example, may lead to an overestima¬ 
tion of inorganic carbon fixation by algae and an 
underestimation of extracellular production. In 
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Table I 

Light bottle measurements of particulate fixation and extracellular material. Production has been calculated 
according to Watt (1966). Dark extracellular production is presented as per cent fixation of corresponding 

particulate carbon uptake 





0 ' 

Light bottle values only 

Dark values 

Station 

and 

depth 

Chloro¬ 

phyll 

a 

n.g nv'^ 

Pheo- 
phytin 
mg m"’^ 

Tricho¬ 

desmium 

(cell 

count) 

Particulate 
fixation 
mg C m~^ 
hr-i 

Extra¬ 
cellular 
production 
mg C m“^ 
hr-i 

0^ 

Extra¬ 

cellular 

release 

% 

Extracellular 

release 


5-3-75 

St. 1 

Om 

0-05 

00 

58*9 

10-3-75 

St. 1 

Om 

0*05 

0.0 

100 

22-3-75 

St. 1 

Om 

0-5 

0-9 

57*5 


2m 

0-0 

0-0 

26 


St. 2 

Oiu 

26-7 

46-7 

75*8 


2m 

0*i9 

0-0 

57*5 

29-3-75 

St. 1 

Om 

0-0 

3-6 

0*96 


2m 

00 

0*5 

0*0 


St. 2 

Om 

6-0 

00 

92*6 


2m 

0-08 

0-22 

3*45 

2-4-75 

St. 1 

Om 

0-0 

2*8 

37-0 


2m 

0-0 

7-2 

0-0 


St. 2 

Om 

4-1 

0*0 

99-6 


2n-. 

0-9 

0*0 

18*2 

7-4-75 

St. 1 

Om 

0-5 

0*4 

21*7 


2m 

0-07 

0*09 

0*0 


614=- 

0*0 

0-0 

0*0 

3*0 

0*0 

00 

0*0 

± 0% 




^6-4 

2*7 

5*9 

19-57 

±30% 

±16% 



6 6 

0*98 

14-85 

50 

±16% 

--=30% 



45*26 

3.1*3 

59*2 

31*98 

±18% 

±21% 



13*9 

2*7* 

19*2 

28*1 

±58% 




27*7 

1*8 

6*5 

4*7 

±63% 

±10C% 



29*6 

0-2 

0*6 

75*1 

±15% 

± 0% 



89*96 

10*6 

11*2 

51*8 

±71% 

±76% 



25*15 

2-0 

7*7 


±5% 

±100% 



10*7 

1*2 

IL4 


±10% 

±55% 



16-41 

00 

44*2 

100*0 

±29% 

±0% 



54*2 

10*9 

20*2 

57*1 

±10% 

±29% 


17*4 



23*3 

±78?4 




38*7 

19*7 

50*8 


±84% 

±55% 



15*5 

5*9 

38.14 

1000 

±51% 

±22% 




* Only one sample. 

spite of such errors, however, the data presented 
in Table I suggest that some release of organic 
matter occurred during photosynthesis in these 
samples. On the whole, production of extracellular 
material" varies from 0-2 mg m“-'‘hr"i to 31 mg 
rh'*^hr'^ in the light bottles, which is within a range 
of 1-69 % of the light bottle inorganic carbon 
fixation by algal material. Even in eases where as 


much as 99% of the cell population consists of 
Trichodesmium filaments some apparent release of 
labelled organic matter occurs. 

In terms of mg C m’%r~i, dark bottle release 
of extracellular material is lower than in the light, 
although such fixation expressed as a percentage of 
carbon uptake is higher. A certain amount of 
difficulty has been experienced in the processing 
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of these samples due to the sticky nature of the 
clumps of Trichodesmium filaments and the mucila¬ 
ginous material they produce. Perhaps as a result 
of this standard deviations of both inorganic carbon, 
fixation and extracellular production were high even 
on samples taken on the same day and depth. 
However, the overall averages for per cent light and 
dark bottle release are 18*2 and 37-3% respectively 
and in spite of the high standard deviations from 
the samples it seems likely that the differences are 
real. The higher values of per cent release in dark 
bottles are a probable result of low inorganic 
carbon uptake in the dark. 

Samples from the surface generally yield higher 
values of extracellular production in terms of 
mg C m"*%r"* (Table I) than the samples from 
the 2m depth when both sets of samples were 
incubated under simulated in situ conditions. This 
may be a result of both the inhibiting light inten¬ 
sity at the surface (> 500 gm cal cnT-dayi) and 
lower cell concentrations at the 2m depth leading 
to lower actual production values. Watt (1966)'^ 
has found that there is an increase in per cent release 
of extracellular matter with depth associated with 
the dark fixation of inorganic carbon. Per cent release 
in these samples, hov/ever, shows a great deal of 
variation depending both on stations and dates of 
sampling. f 

While it is known that some blue-green algae 
liberate nitrogenous products (Fogg, 1952)8, jittle, 
information, is available on the extracelludar products 
of Trichodesmhini during photosynthetic carbon 
fixation either in laboratory cultures or the natural 
environment. The series of histograms presented 
in Fig. 1 represent data from those surface samples 



Fig. 1. Histograms representing data from, 
selected stations. Surface light bottle samples only. 
Particulate fixation has not been corrected for dark 
uptake. 


w'here cell concentrations were comparatively high 
on any given day of sampling. Neither particulate 
carbon fixation nor extracellular production show 
a correlation with total cell counts. The peaks in. 
both extracellular production and per cent relea.se of 
organic matter, however, seem to follow a trend 
similar to that of chlorophyll a where the latter 
values have been corrected for phaeophytin. This 
appears to suggest that extracellular release in these 
samples may be related to photosynthetic precursors 
in T/ ichodesniturn^ particularly in those cases where 
the alga is clearly the dominant organism and per¬ 
haps responsible for most of the active chlorophyll. 

Samuel et al. {1971)-> found that phytoplankton 
populations in the Cochin Backwater release extra¬ 
cellular matter as a result of inorganic fixa¬ 
tion. Work in this laboratory substantiates these 
results for natural populations under non-bloom; 
conditions in waters off Goa. It seems possible 
therefore, that both flagellates and diatoms 
associated with the Trichodesmium bloom are 
responsible for part of the extracellular production 
reported here and that this is likely to originate 
from recently fixed photosynthetic products. 
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LETTERS TO THE EDITOR 


ASSOCIATED KERR METRIC 

We have expressed the Kerr solution^ of Einstein’s 
equations Rijc = 0 admitting shearfree, geodetic, 
twisting null rays in the following form-: 

ds^ =2 {dll + ksin^ ad^)dt - [1 - 2Mr/ 

(^2 _|_ ^2 ^Qg 2 a)] X {du + ksin^ oidpy 

— {r^ + k- cos^ cl) {dcL^ -h sin^ cLdp“). (1) 

Here t is the galilean time, r the radical distance 
and u is the retarded distance (ii = /* + 1“) in the 
Mink owskian back ground. 

While studying a general metric^ which can describe 
the above Kerr solution as well as the similar NUT 
solution^ of Einstein's equations, it was found that 
essentially there are two metrics which describe Ken- 
solution, the line-element (1) above being one of 
them. As a matter of fact 

ds^ — 2 {du + y sin^ adB) dt — [I — 2Mr/ 

(^2 _j_ ^2)] y gin2 ^2) 

X {da^ -{- sin^ 

y = y {^), 2 = cos a, y' = dy I dz, (2) 

expresses the Kerr solution of Einstein’s equations if 
Y satisfies Legendre's equation of order 1 viz., 
y" (1 - z^) - 2zyf + 2y = 0. (3) 

One solution of (3) is y = kz = k cos a = kp^{z), 
being Legendre’s polynomial of order 1. This solu¬ 
tion when used in (2) gives the standard Kerr metric 
(1). But y — kQi{z) also satisfies (3) where Qi is 
the corresponding associated Legendre function®. 
Thus along with the usual Kerr metric (1) we have 
the Associated Kerr Metric. 

ds^ = 2 {du + sin2 ad8) dt - [I - 2Mr/ 

X (r^ + {dll + /cQi'sin- a.d^)^ 

— {r^ k'^Qx^) {da"^ + sin^ (4) 

Since the associated Legendre function becomes 
infinite on the axis a = 0, the associated Kerr Metric 
has a singularity along the axis a = 0. 

It is further found that metrics of the type (2) can 
represent radiating Kerr and NUT space-times if Y 
satisfies Legendre’s equation of general order «instead 
of equation (3) which is of order 1. All these results 
are being reported elsewhere"\ 
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Gujarat University, 
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THE CRYSTAL STRUCTURE OF DIGLYCINE 
CALCIUM CHLORIDE TETRAHYDRATE 

The addition compounds and complexes of amino 
acids with inorganic compounds are of particular 
interest chemically in view of the coordination of the 
metal ion and hydrogen bonding, and in biology for 
their importance and occurrence in living systems. It 
is also known that some of the glycine compounds have 
therapeutic values. Hence, a systematic crystallo¬ 
graphic study of the addition compounds of glycine, 
the simplest amino acid, with calcium halides, was 
taken up. This is a preliminary note reporting the 
atomic coordinates in the crystal .structure of diglycine 
calcium chloride tetrahydrate. 

Single crystals of diglycine calcium chloride tetra¬ 
hydrate [(NH2CH2C00H)2 CaClo ' 4 H 2 O] were grown 
from a saturated aqueous solution, containing stoichio* 
metric amounts of glycine and calcium chloride. The 
crystal data, as given by Jayalakshmi and Vijayan\ 
areas follows; a = 13*01, Z?=6*79, c= 15*38A, 
jS= 91-4°, V = 1358•6A^ F.W. = 333-2gm, D„,e,= 
1-63 gm cm"^, Dgai = 1-63 gm enr^, Z = 4, 
ju(CuKa) =77*9cnr^ and the spice group is 
The density given in the above data was measured by 
flotation in a mixture of bromoform and carbon 
tetrachloride. 

Three-dimensional intensity data {hKl, K = 0 to 
6, fjir = 0*96; hkL, L = 0 to 2, /ir = 0*78 ; Okl, 
^r=0*66) were collected using CuK^ radiation by 
the multiple film equi-inclination Weissenberg tech¬ 
nique. The spot-shape, absorption, Lorentz and 
polarisation corrections were applied in the usual way. 
From sharpened and unsharpened three-dimensional 
Patterson syntheses, as well as from a three-dimensional 
minimum function, the positions of the calcium atom 
and the two chlorine atoms were determined. 

Thereafter, successive Fourier and difference Fourier 
syntheses revealed the rest of the structure. With iso¬ 
tropic thermal parameters for all the atoms, least- 
squares refinement was carried out using the LALS 



Letters to the Editor 


491 


Vol 45, No. 13 1 
July 5. 1976 J 

program (originally written by Gantzel, Sparks and 
Trueblood and modified later by Liminga of Uppsala 
and also in the University of Madras) on the IBM 
370/155 computer, at the Indian Institute of Technology, 
Madras. For 1773 observed reflections, the residual 
index at present is 0'18. Further refinement is under 
progress. The present fractional atomic coordinates 
are presented in Table I. 


Table I 

Fractional atomic coordinates for diglycine calcium 
chloride tet rah yd rate 


Atom 

A 

y 

z 

Ca 

0*4155 

0*1799 

0-2467 

Cl(l) 

0*0315 

0-1219 

0*1748 

Cl (2) 

0*8429 

0*2217 

0*4661 

0 (11) 

0*592 

0*023 

0*236 

0 (21) 

0*618 

0-340 

0*268 

C(ll) 

0*646 

0*168 

0*247 

C(21) 

0*762 

0*135 

0*228 

N(ll) 

0*824 

0*316 

0*261 

0 (12) 

0*260 

0*138 

0*333 

0 (22) 

0*286 

0*260 

0*465 

C(12) 

0*230 

0*203 

0*405 

C(22) 

0*112 

0*218 

0*407 

N(12) 

0*076 

0*312 

0*480 

Ow (1) 

0*269 

0*220 

0149^ 

0 „, (2) 

0*477 

0*263 

0*105 

0„. (3) 

0*472 

0*160 

0*398 

0>v (4) 

0*623 

0*123 

-0*007 


The calcium atom is coordinated to seven oxygen 
atoms, three of them belonging to water molecules and 
the rest to the carboxyl groups of the glycine mole- 
cu-es. The Ca-O distances range from 2-34 to 2*54 A 
No chlorine atom coordinates to calcium. The gly¬ 
cine molecules have the normal bond distances and 
bond angles as found in other similar structures^. 
There are one or two slight abnormalities in these 
quantities, which will, however, improve with further 
refinement. The hydrogen bonds are between the 
nitrogen, oxygen and chlorine atoms. This structure 
is not isomorphous with the corresponding bromide 
compound, viz., diglycine calcium bromide tetra- 


hydrate, the crystal structure of which has also been 
elucidated by us and will be published shortly. 

The authors thank Prcf. K. S. Chandrasekaran for 
his keen interest in this problem and one of them (S.N.) 
thanks the U.G.C., for the award of a Junior Research 
Fellowship. 

Department of Phys ics, S.N at ar aj an. 

Madurai University, J. K. Mohana Rao. 

MadLirai-625021, India, January 31,1976. 


1. Jayalakshmi, K. and Vijayan, M., Acta Cryst., 

1967, 23, 669. 

2. Mohana Rao, J. K. and Viswamitra, M. A., Ibid., 

1972, 2SB, 1484. 


FORMATION OF DISULPHUR MONOXIDE BY 
THE REACTION BETWEEN ELEMENTAL 
SULPHUR AND OXY COMPOUNDS 

It has been shown that disulphur monoxide is formed 
along with sulphur dioxide when elemental sulphur is 
allowed to react at low pressures and elevated tem¬ 
peratures with a limited supply of oxygen or an oxide 
of a heavy metal like copper or its sulphate.^-^ In 
the present communication we report the formation of 
disulphur monoxide when elemental sulphur reacts at 
elevated temperatures in vacuum with a variety of 
oxygen containing compounds like phosphate, arsenate, 
antimonate, bismuthate, molybolate, tungstate, per¬ 
manganate, dichromate and acetate. 

1 g of the oxysalt was intimately mixed with lOg of 
resublimed elemental sulphur and heated in a pyrex 
glass tube (30 cm x 2 cm) fitted with appropriate 
stoppers and connected to a vacuum line. The pres¬ 
sure in the system was maintained at ^10~^mm of 
mercury. The gaseous products were condensed in 
traps cooled in liquid nitrogen. The deposit of a 
cherry red mass in the form of a ring inside the cold 
tube indicated the presence of disulphur monoxide as 
revealed by analysis^. 

Disulphur monoxide was found to be formed during 
the reaction of elemental sulphur with all the compounds 
listed in Table I. The temperature at which the reac¬ 
tion began also is given in the table. It is of interest 
to observe that the hydrated sulphates reacted at com¬ 
paratively lower temperatures than anhydrous sul¬ 
phates. It is probably due to the highly reactive 
surfaces formed in situ by the expulsion of water. 
However, in this case, a part of the disulphur mono¬ 
xide gets hydrolysed in the cold trap by the water 
present and the resulting hydrogen sulphide which is 
also collected in the trap. 

The yield of disulphur monoxide is moderate (20-30 
mole%) in all cases excepting in the case of magnesium- 
sulphate in which it is rather low. The maximum yield 



492 


Letters to the Editor 


[ Current 
Science 


Table I 


Reaction between elemental sulphur and some oxygen 
containing compounds in vacuum 


Compound 

Temperature at 
which reaction 
starts "C 

Manganese sulphate (anhydrous) 

650 

Manganese sulphate (hydrated) 

500 

Ferrie sulphate (anhydrous) 

500 

Ferric sulphate (hydrated) 

450 

Cobalt sulphate (anhydrous) 

600 

Cobalt sulphate (hydrated) 

500 

Nickel sulphate (anhydrous) 

500 

Nickel sulphate (hydrated) 

400 

Copper sulphate (anhydrous) 

300 

Copper sulphate (hydrated) 

200 

Magnesium sulphate (anhydrous) 

750 

Magnesium sulphate (hydrated) 

650 

Sodium molybdate 

400 

Sodium tungstate 

400 

Sodium sulphite 

500 

Sodium carbonate 

500 

Sodium bismuthate 

500 

Copper phosphate 

500 

Copper arsenate 

450 

Copper antimonate 

400 

Copper acetate 

550 

Cobalt molybdate 

500 

Potassium dichromate 

500 

Potassium permanganate 

500 


was in the case of anhydrous copper sulphate (50 mole 
%). In the case of sulphates of transition metals of 
the first series the yield of disulphur monoxide decreas¬ 
ed in the order Cu >- Ni > Fe > Co > Mn. In 
the case of copper salts the yield decreased in the 
order sulphate > antimonate > arsenate > phosphate 
> acetate. With sodium salts, a variation in the 
anion does not have much effect on the yield of 
disulphur monoxide. 

The yield of disulphur monoxide seems to be related 
to the ease of reduction of the oxycompounds by sul¬ 
phur which is evident from the temperature at which 
the reaction begins in each case, 

Dept, of Inorganic and K. Ravindran Nair. 
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Indian Institute of Science, 

Bangalore-12, India, January 6, 1976. 
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POLAROGRAPHIC STUDIES OF INDIUM (III) 
COMPLEX WITH SODIUM OXALATE 

Introduction 

Dicarboxylic acids a.‘e well known for their strong 
co-ordinating capacities. Complexes of oxalic acids 
with many metals have been reported^-^. Deichman^ 
has studied indium oxalate complex, over a wide range 
of oxalate concentrations by conductance and pH 
measurements. At pH < 4 the formation of InC 204 + 
has been shown by Dubovenko®. White and co- 
workers^ have studied indium (III) complex of bioxalate 
by liquid ion exchange method. In the present com¬ 
munication the authors have reported the results of 
polarographic studies in indium-oxalate complex. 

Experimental 

Inaium was [InClg (fiuka)] and all the other reagents 
were of Analar quality. The solutions were prepared 
in double-distilled water. The polarograms were 
obtained on a Tinsley pen recording polarograph. 
The pH value of each set was determind by a Philips 
pH meter. All the operations were carried on as 
25" C. 

Several sets were prepared, keeping the over all 
potassium chloride, indium chloride and gelatin con¬ 
centrations at IM, 6-25 10“^^ M and 0 005% res¬ 

pectively. The ligand (sodium oxalate) concentration 
was varied from 0-0025 M to 0-0400 M (Table T). 

The sets w-ere kept for 24 hours before recording 
their polarograms. Each set was deoxygenated by 
passing pure hydrogen. 

The drop time the damping, the sensitivity of 
the instrument and pH values of all the sets were 
kept at 3 sec/drop, —3, lO^u-a, 6-3 sensitivity—lO/^a 
respectively. 

Result and Discussion 

Reversibility of the waves was tested by plotting 
log [i/dd - /)] V 5 . applied potential (E. 0 .. 5 ) Straight lines 
were obtained with the slope of 0-0591//? volts confirm¬ 
ing reversibility of the waves^. 

The experimental value for the E 0.5 of In (III) 
is — 0-615 V. Addition of sodium oxalate shifts 
the half wave potential to a more negative value indi¬ 
cating the formation of complex®. The metal ion is 
reduced to a lower oxidation state while the complex 
remains dissolved in the solution phase. Further 
more, the half wave potential is more negative, the 
smaller the value of Kinstuij. 

The half wave potential (E0.5) of each polarogram 
was determined and then graph was plotted between 
E 0..5 and logarithm of the concentration of the ligand 
(logCx)i®. Linear plot of E 0.5 v.y. log Cx (Fig. 1) 
indicates that a single complex predominates over the 
entire range investigated^L Hence the formula of 
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the complex ion and the dissociation constant Kc can 
be determined^ ^ from the following equation 


(Eo. 5 )c - (E0.5). 


0-05915 

n 


X [logKc - log 

-/>logQ/.] (1) 

at 25° C 

INDIUM-SODIUM OXALATE 



in the presence of excess of the ligand. Differentiation 
of the equation (1) gives 

^/(Eo. 5 ). __9-05J>15 

^(log Q) n ^ 

provided that activity coefficient /s, /c, and /xand the 
liquid-junction potential remain constant as is 
varied and the ratio kjkft also remains constant. 

Since the supporting electrolyte strength was constant 
throughout, other activity coefficients change only 
very slightly with the change in the ligand concen¬ 
tration. Hence in calculating the dissociation constant 
(Kfi) by equation I the activity coefficients were negiec- 
teffi®. 

The \alLie of p calculated by equation.2 for graph 1 
is 3-12 indicating the formation of 1:3 ind'um (III) 
oxalate complex with dissociation constant .1 ■ 905 :< 
10 - 1 ^ 

The outer ‘ d' shell of tlie-dndium-^iem is-complete 
hence for co-ordination number 6 indium prefers 

sp'^ hybridization, the six covalent bonds directed 
to the apices of a regular octahedron (Fig. 2). 


Table I 

Change in the half wave potential of indium (III) due 
to change in the concentration of ligand from 0 0025 
to 0 0400M. 


SI. 

No. 

Concen¬ 
tration 
of ligand 
(M) 

Log,o C. 

E0.5 

volts 

^Eo.5 

volts. 

1. 

0 0000 

0-0000 

-0-615 


2. 

0 0025 

-2-6021 

-0-705 

0-090 

3. 

0 0050 

-2-3010 

-0-725 

0-110 

4. 

0 0075 

-2-1249 

-0-738 

0-123 

5. 

00100 

-2-0000 

-0-745 

0-130 

6. 

00125 

-1-9031 

-0-750 

0-135 

7. 

00150 

-1-8239 

-0-753 

0-138 

8 . 

0 0175 

-1-7570 

-0-760 

0-145 

9. 

0 0200 

-1-6990 

-0-760 

0-145 

10. 

0 0250 

-1-6021 

-0-770 

0-155 

11. 

0 0300 

-1-5259 

-0-770 

0-155 

12. 

0-0350 

-1-4559 

-0-780 

0-165 

13. 

0 0400 

-1-3979 

-0-783 

0-168 


It is tacitly assumed^^> that Kc is much smaller 
than X, so that the concentrations of the simple 
^,on and any possible lower complex can be neglected 



Thanks are due to Prof. S. S. Nigam, Head of the 
Department of Chemistry, for giving the facilities. 

Forensic Science Laboratory, A. K. Guru. 

Government of M.P., 

University Campus, Sagar, 
and 

Department of Chemistry, A. V. Mahajan-. 

University of Saugar, Sagar. 

October 24, 1975. 
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SYNTHESIS OF 1-METHYL -2, 3-DICARBO- 
MErHOXY-6, 7 -DIMETHOXYNAPHTHALENE 


In a new synthetic approach to the 1-phenylnaph- 
thalene systems of lignans, a model compound, 1- 
methyI-2, 3-dicarbomethoxy-6, 7-dimethoxynaphtha- 
lene has been prepared. 


CH3O 

CHsO-i 




CHO 


\/ 

CH3O—CH=C - COOC.H 
CH~COOH 
COCH3 


CH2-COOQH5 

CH-COOC2H5--> 

COCH3 


CH3O- 


1 


CHsOH—HCl 


CH3O- 




CHsO—' 


i II I. 

\/\/ 


COOCH3 

COOCH3 


CH3 


The condensation cf veratraldehyde and diethyl 
acetosuccinate^’^ in the presence of sodium ethoxide 
in ethanol gave a mixture of esters in the neutral frac¬ 
tion of the reaction product. However, there was 
an acid fraction (48%), which gave a crystalline meteriai 
(53*3 %), m.p. 155"’. The analytical data (Found: 
eq. wt. 339; C, 60-42; H, 5-85 %) indicated it to be 
an acid C 17 H 20 O 7 (Calc.: eq. wt, 336; C, 60-71; H 
5-95 %); to which the structure (1) was assigned as 
a compound formed via a y-lactonic route of a Stobbe 
reaction^. Saponification yielded 3,4-dimethoxy- 
phenyl itaconic acid [3, 4 “(CH 30 ) 2 -C 6 H 3 -CH = C* 


(COOH) • CH 2 • COOH] m.p. 172°; m.m.p. 171* 
undepressed with an authentic sample^ m.p. 173-5°; 
apparently the acetyl group is lost in the saponification. 

Treatment with methanolic hydrogen chloride of 
the acid-ester ( 1 ) resulted not only in esterification 
but also a /rn/75’-esterification and further cyclization, 
for it gave a neutral compound m.p. 170°; uv: 

234 nm (log ^ 3-89), 281 nm (log ^3-57); NMR 
spectra clearly indicated 2 methyl esters (3H, s, 3-46; 
3H, s, 3-60 8 ), an arylmethyl (3H, s, 1 • 83 8 ), apart from 
the aromatic protons (3H, 6-70, 6-87, 7-32 8 ) and 
the aryl dimethoxy groups (6 H, s, 3-87 8 ) leading to 
the structural assignment of the naphthalene system 
( 2 ) to the compound. 

Similarly piperonal yielded 3,4-methylenedioxy-l- 
methyl-2, 3-dicarbomethoxynaphthalene m.p. 205-7°; 
“v; 240 nm (log € 3-70), 288 nm (logs 3-69); 

NMR: 2 methyl esters (3H, s, 3-53; 3H, s, 3-62 8 )^ 
an arylmethyl (3H, s, 1-92 8 ), aromatic protons 
(3H, 6-70, 6-74, 7-33 8 ) and arylmethylenedioxy 
protons (2H, s, 5-96 8 ). 

Employment of this reaction sequence to the 
aroylsuccinates is in progress. 

I am grateful to Dr. G. Bagavant for his interest, 
to Dr. P. T. Manoharan, and to Dr. S. P. Phadnis, 
for spectral and elemental analysis; and to the C.SI.R. 
for a fellowship. 

Department of Chemistry, P. A. Ganeshpure, 
Nagpur University Campus, 

Nagpur 440010. September 29, 1975. 
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VANADAMETRIC DETERMINATION OF 
SULPHANILAMIDE 

So far no- oxidametric method was used of for 
the assay of sulphadrugs. Since sodium vanadate 
is known to be a clean oxidametric reagent for 
the oxidation of organic compounds, the present 
authors tried to make use of it for the titrimetric 
determination of sulphanilamide. Estimation by 
direct titration has not been foulnd possible in 
view of the slow reaction between sulphanilamide' 
and sodium vanadate. However, the estimation 
can be successfullly carried out by adding an 
excess of sodium vanadate to sulphanilamide and 
back titrating the excess with Fe (II) solution. 
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Under the experimental conditions, the oxidation 
of sLiiphanilamide by the sodium vanadate proceeds 
according to the equation, 

(H.NOoS) CaH^ (NHs) + 6 NaVOs + 18 HCl -> 

(H,NO,S) CcH 4 (NOoJ + 6 V 0 CI 2 + 6 NaCi 

-r 10H,O 

To an aliquot volume of sulphanilamide (con¬ 
taining 22-30 mg. of sulphanilamide), 25 ml bf 
ooncentrated hydrochloric acid, 5 ml of orthophos- 
phoric acid and 10 ml of sodium vanadate (0-2 M) 
are added and the volume made upto 50 ml. The 
solution is kept at room temperature for 45 m'nutes 
and then titrated with standard solution of ferrous 
ammonium sulphate solution using N-phenyl anthra- 
nilic acid as indicator. The results obtained (after 
applying suitable blank correction) are found tO' 
have an accuracy better than 0-5%. 

Acetanilide which is the starting material for 
the preparation of sulphanilamide does not interfere 
in i,;.: procedure. Acetate, perchlorate and sulphate 
ions also do not interfere. Further work regarding 
the determination of other sulphadrus is in progress. 
Department of Chemistry, C. S. Prakasa. Sastry. 
College of Science and R. Ramakrishna. 

Technology, 

Andhra University, 

Visakhapatnam 530 003, (A.P.), 

November 21, 1975. 


METAL CHEL.4TFS OF Ni2+, Co2+ AND 

VO 2 +. A SPECTROPHOTOMETRIC STUDY 
USING SALCCYLALDEHYDE-4-p-METHOXY 
PIiENYL-3-Tl-UOSEMICARBAZONE AS A 
LIGAND 

The conrvr.mication reports that salicyIaldehyde-4- 
/ 7 -mcdio?i. .phenyI-3-thiosemicarbazone (SMPT) forms 
coloured chelates with Cir'*', Ni“+, Co-"*' and VO^'. 
Cu-^, Ni'+ and VO- form a 1 :1 (metal; ligand) chelate 
while Co-+ forms 1: 2 chelate with this reagent. Effect 
of pH on chelate and stability constants of chelates 
has been investigated . 

Experimental 

The 1 igand sa!icyla 1 del;yde-4-y>methoxy-pheny]-3-thio 
semicarbazone was syntlicsized and crystallised to gel 
an analytically piircsamn!e(m.p. 210)^. All the chefnicals 
except the ligand were of BDH analyticals grade. 

The solution of ligand was prepared by dissolving 
required amount of ligand in absolute alcohol. The 
solutions of metal ions were prepared by dissolving 
their nitrates (BDH AnalaR grade) except for 
for which VOSO.j was used. The concentration of 
metal ions were checked by standard gravimetric and 
volumetric methods. All the measurements were .'ar- 


ricu out on Bosch and Lomb “ Spectronic 20” spectro" 
photometer, pH of the solutions were checked by 
Phillips pH mater. 

Results and Discussions 
Effect of pH on the formation of the chelates.—The 
chelates of the metal ions studied with SMPT are 
formed within a limited range of pH. The results 
are included in Table I. 


Table I 

Effect of pH on the formation of the chelates 


Chelate 

pH range of 
stability 

-^inax uf 

chelate 

(nm) 

Studied 
at pH 

Cu (II) SMPT 

4-0-7-0 

3'9 0 

4.33 

Ni (II) SMPT 

4-5-8-2 

420 

6-99 

Co (II) SMPT 

5- 0 - 8-0 

395 

6-12 

VO (II) SMPT 

4-0-60 

395 

5-33 


Nature of the complexes formed .—Mixtures contain¬ 
ing metal and ligand in the ratio of 1 : 1, 1:2 and I : 3 
were prepared in 50% (v/v) absolute alcohol. The 
absorbance measurements were taken from 370 nm. to 
600nm, All shoved only one as shown in Table I. 

Composition of the chelates. —^I’he composition of 
the metal chelates have been deterimind spectro- 
photometrically using the met hod of continuous variation-^ 
slope ratio^ and molar ratio^ methods.- In all the sys¬ 
tems studied the composition of the complex has 
been found 1:1 (metal: ligand) except for Co“+ which 
forms 1 : 2 . 

The stability constants have been determined by 
the method of Dey and Banerjee''^ and the mole ratio 
method at 30 ° ± 1 °. The results are given in Tabic II. 

Table II 


Stability constants and composition of metal SMPT 
chelates 


Chelate 

Compo¬ 

sition 

Stability 
constant 
molar ratio 

Stability 
constant 
Dey and 
Banerjce 

Cu (TI) SMPT 

1 .T 

2 - 0 xlQ« 

]-9>: iO® 

Ni (II) SMPT 

1 :1 

2-2x105 

1 - 6 x 10 = 

VO (II) SMPT 

1 :1 

2-0x105 

]- 2 x! 0 = 

Co (II) SMPT 

1:2 

5-1 xlO'i 

2-7x10” 


The authors are thankful to Dr. K. A. Thaker, for 
providing laboratory facilities and to C.S.I.R., New 






496 


Letters to the Editor 


[ Current 
Science 


for the award of scholarship 


Delhi and Gujarat State 
to Y. N. B. and K. K. P. 

University Department 
of Chemistry 
Saurashtra University, 
Bhavnagar, 

February 19, 1976. 


respectively. 

Y. N. Bhatt. 
K. XC. Patel. 
K. J. Ska. 

R. S. Patel. 


1. Shah, I. D. and Trivedi, J. P., J. Ind. Chem. Soc., 

1964, 41, 704. 

2. Job, P., Ann. Chim. (France), 1928, 9, 113. 

3. Harvey, A. E. (Jr.) and Manning, D. L., J Amer. 

Chem. Soc., 1950, 72j 4488. 

4. Yoe, J. H. and Jones, A. L., Ind, Eng. Chem. Anal. 

Ed., 1946, 16, 111. 

5. Banerjee, S. K. and Dey, A. K., Z. Analyst. Chem, 

1961, 179 30. 


AMPEROMETRIC DETERMINATION OF 
THIAMINE (VITAMIN Bi) USING POTASSIUM 
HEXACYANOFERRATE (III) 


Introduction 

Thiamine has been estimated^-^ by polarographic, 
chromatographic, colorimetric, physico-chemical, enzy¬ 
matic and microbiological methods. All these methods 
are either time consuming and tedious and have low 
accuracy. Thiamine is known to undergo oxidation^ 
when treated with alkaline hexacyanoferrate (III) 
(pH around -12) to give thiochrome. Preliminary 
studies show that one mole of thiamine is oxidised by 
two moles of hexacyanoferrate (III) according to the 
following equation; 


Ni 


y\/CH.\ 


2K3Fe(CN)6 -h 


N+-. 


CH3 


H3C/\/"\nH3 


KOH 

-2H+ 


N 

THIAMINE 


CH.CHoOH 


H. 

/VS 


N 


N- 


-CH3 + 2K,Fe(CN)6 


THIOCHROME 


On the basis of this reaction, thiamine has been esti¬ 
mated amperometrically using potassium hexacyano¬ 
ferrate (III). The method was successfully employed 
for the estimation of thiamine in multivitamin tablets 
and Elixir Eupeptine, 


Experimental 

Solutions were prepared using AnalaR grade (BDH) 
chemicals. Ferricyanide solution was standardised 
by the potassium iodide method^. 

Each multivitamin tablet had 0 • 3 mg of thiamine 
along with other vitamins and minerals and 10 ml of 
Elixir Eupeptine syrup contained 0-3 mg of 
thiamine. Amperometric titrations were carried out 
with a manual Toshniwal (India) polarograph (CLO-2) 
using a Pye scalamp galvanometer and a dropping 
mercury electrode (capillary characteristic: l-5mg2»3 
^’^) and LiCl as supporting electrolyte. The effective 
concentration of LiCl should be between LOM and 
L5M. 

Procedure 

0*5ml of thiamine solution (concentration between 
0-0113 to 0-000113 M) was placed in the polarogra¬ 
phic cell. To this was added 5-0ml of 0-05 M KOH 
and 10ml of 2-0 M LiCl and the solution was deaerat¬ 
ed by bubbling purified hydrogen. It was then titrated 
amperometrically against 0-1 to 0-001 M K 3 Fe(CN )6 
at -0-35V. 

Table 1 


Estimation of thiamine by amperometric titration 
against K^Fe (CN)g 


Thiamine mg/l 00 ml 

Accuracy 

0 / 

/o 

Preci¬ 

sion* 

% 

Taken 

Found 

300 

301-01 

0-3 

0-6 

30 

29-88 

0-4 

1-0 

20 

19-85 

0-7 

1-1 

10 

10-15- 

1-5 

0-9 

5 

5-07 

1-4 

2-2 

3 

2-94 

2-0 

1-6 

2 

1-95 

2-5 

3-0 

Thiamine in multivitamin 

tablets 



Glaxo 2-4 

2-36 

1-5 

2-5 

Squibb 2-4 

2-35 

2-1 

2-4 

Thiamine in Elixir Eupeptine 



2-4 

2-37 

1-2 

2-5 


* Based on the results of triplicate analysis. 


For the estimation of thiamine in multivitamin 
tablets, the powder of two tablets was shaken up with 
10 ml of double distilled water and filtered. The 
filtrate was diluted to 25 ml and 2-0 ml of this solution 
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was taken in the polarographic cell and to this was 
added 6-Oml of 0-05 M KOH and 12ml of 2-O.M 
Li Cl. This solution was titrated amperometrically 
at —0'35V against 0*001 Af K 3 Fe(CN)e as above. 
For the estimation of thiamine in Eupeptine, 10 ml 
of the syrup was diluted to 25 ml with distilled water. 
Any precipitate that settled down was filtered off. 
The filtrate (2* 0 ml) was taken in the polarographic 
cell and titrated amperometrically at — 0-35V against 
0*001 M-KsFe (CN)g as already described. 

Results and Discussion 

The amperometric titrations show that 0*02 mg/ml 
of thiamine can be determined by this method with an 
accuracy of 2*5% and a precision of 3%. Sharp 
inflections are obtained even with very dilute solutions. 
The method has been successfully employed to deter¬ 
mine thiamine in multivitamin tablets and in Eupep- 
tine syrup, i.e., in the presence of other vitamins, with 
a high degree of accuracy (Table I). 

Department of Chemistry, Ramesh Bembi. 

University of Roorkee, Wahid U. Malik.* 

Roorkee, 

December 6, 1975. 

* Present address: Bundelkhand University, 
Jhansi (U.P.). 
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SOME OBSERVATIONS ON REPRODUCTION 
OF RHINOLOPHUS ROUXJ ROVXI 
(MiCROCHIROPTERA) 

Little information is available on the breeding 
habits of the tropical members of the family 
Rhinolophidae. The reproductive behaviour of the 
European species of this family, viz., Rhinolophus 
ferrum equinuni'^ and Rhinolophus hipposideros^ is 
like that of other temperate bats. They usually 
mate in fall and spermatozoa are stored in the 
uterus and vagina through the winter. Ovulationi 
and fertilization occur in the following spring. 
This family is represented in India by the. 
Rufous Horse-shoe bat, Rhinolophus rouxi rouxi 
(Temminck). Very little is known about the 
reproductive behaviour of this species except for 
casual records of pregnancy^. The foetal 


membranes of Rhinolophus rouxi rouxi are described 
by Gopalkrishna^. 

The present note records some observations on 
reproduction in Rhinolophus rouxi rouxi. The 
material consists of a number of collections of 
both sexes made through the year. They were 
collected from their wild state, about 40 miles 
from Bangalore. 

Observations 

In the collections made, 63% happen to be 
females ; there thus appears a disproportionate sex 
ratio in favour of this sex. Rhinolophus rouxi 
rouxi experiences only one well defined breeding 
season a year. A study of the tooth wear reveals 
that sexual maturity is reached a year after birth. 

Sperms are found in the testes weighing 20-25 mg. 
Bats with their testes in this weight range and 
above are functionally active during the breeding 
season. The testes begin to increase in weight in 
July and reach their maximum weight of 45-50 mg 
during October/November, and from December 
onwards gradually decrease in weight. The cauda- 
epidydymids are gorged with spermatozoa only 
during the breeding season. The testes and the 
accessory organs of reproduction undergo regression 
following cessation of sexual activity ; the periodi 
of quiescence lasts till July/August following. 

The uterus of Rhinolophus rouxi rouxi is 
bicomuate. The right ovary and the right uterine 
cornu are larger than the left during sexual maturity. 
Copulation occurs during late November/early 
December. Only one ovum is released. Copula¬ 

tion is immediately followed by fertilization and 
development of the embryo. Ovulation is invari¬ 

ably from the right ovary. During this period the 
copulated females generally contain cleaving eggs 
or morulae in the fallopian tubes and uteri 

respectively. 

Spermatozoa are not stored in the genital tract of 
the female bat during any other part of thei 

year. 

The corpus luteum is single, large and occupies 
the major part of the ovary ; occasionally it lies 
outside the confines of the ovary. The ovary is 
enclosed in a complete ovarian capsule. In each 
pregnancy there is only one foetus. Gestation 
takes place in all cases in the right uterine cornu. 
The young ones are bom during late April/early 
May after a period of about 150 days gestation. 
Parturition in most cases is by head presentation 
and in rare cases by breech presentation. The 
placenta is expelled about half an hour after birth 
of the young bat. 

The author is thankful to the University Grants 
Commission, New Delhi, for an award under the 
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UTILIZATION OF RESPIRATORY SUBSTRATES 
BY ANACYSTIS NIDULANS RICHTER 

Some of the blue-green algae such as Anabaenopsis 
circidaris, Caloihrix grevisima, Chlorogloea fritschii, 
Nostoc muscorum, Phormidium liiridium, Plectonema 
calothricoides and Tolypothrix tenuis have been reported 
to grow well in the dark^. But, some like Anacystis 
nidulans and Anabaena variabilis are obligate photo- 
autotrophs and they do not show any response in the 
dark to externally added carbon sources-. In the 
present study we report the response of the dark starved 
cells of A. nidulans to common respiratory substrates. 

Table I 

Utilization of some common respiratory substrates 
by dark starved cells of Anacystis nidulans 


Respiratory 

substrates^ 

lag 

period 

moles of 

Oo consumed/ 
hr/3 X10’ 
cells 

Controf- 

(Endogenous rate) 

nil 

546 

Glucose 

60 min. 

420 

a-ketoglutarate 

2 min. 

504 

Succinate 

2 min. 

588 

Pyruvate 

. 2 min. 

756 


^ 50 pro. of the appropriate substrate were in¬ 
corporated into the reaction mixture. 

- When 50 Atm NaHCOa was used 3 x 10’ cells 
liberated 1146 n moles of oxygen/hour. 

Pure culture of A. nidulans (Nr. 14011, lARI, New 
Delhi) was grown at 30 °C under 12 hr illumination 
(5,000lux) and 12hr dark period. Cells from a 
3-day old shake cultures were taken for study. The 
cells were taken at the end of 12 hr illumination and 
starved in the dark for 6 hours before the addition of 
respiratory substrates. Oxygen exchange by these 
cells was monitored at 30° C using a Beckman oxygen 
analyser connected to a Heath Servo Recorder (Model 


EU-20B). Oxygen evolution and consumption were 
measured in 3 ml medium containing 100 mM phos¬ 
phate (pH 7-0), lOniM MgCla and 50/xM of the appro¬ 
priate substrate. The instrument was calibrated with 
water saturated with air at 30° C with full scale deflec¬ 
tion (237 /lM O 2 ). 

The results are presented in Table I. The response 
of cells was similar to the endogenous rate of Oo con¬ 
sumption when succinate and a-ketoglutarate were 
used as substrates. When glucose was used as the 
respiratory substrate the response was markedly lower. 
Also the cells required 60 minutes to show any response 
to the added glucose. A marked increase in the O;, 
consumption could be noticed when pyruvate was 
used as the respiratory substrate. These results 
indicate that A. nidulans can be grown heterotrophi- 
cally in the dark using suitable substrates such as 
pyruvate and it can no more be considered as an 
obligate photoautotroph. 

One of us(S. S.) is thankful to CSIR for the award 
of Senior Research Fellowship during the tenure of 
which the present investigation was carried out. 

Department of S. Shanmugasundaram. 

Biological Sciences, M. Lakshmanan. 
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November 6, 1975. 
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MUTATION FREQUENCY IN RELATION TO 
Ml STERILITY 

It is well known the mutagen treated material 
show varying degrees of sterility in Mj generation^“^. 
An attempt was made to sec whether the M^ plants 
showing comparable degrees of sterility under the 
influence of ethyl methane-sulfonate (EMS) and X-rays, 
singly or in combination, yield proportionate amount 
of mutations. 

Dry seeds of black gram [Phaseolus mungo L.) and 
cowpea (Vigna sinensis L. Savi) were treated with 
X-rays and EMS singly as well as in combination as 
described elsewhere’'^. The plants were grouped into 
five sterility groups (Table 1) and the mutation rate 
was determined separately from each group. The Mi 
plants obtained after EMS treatment mostly fell 
under group A, while those obtained after X-irradia- 
tion could be grouped under A and B groups, follow¬ 
ing combined treatments most of the M^ plants were 
in A, B and C groups. 



VoL 45, No. 13 1 
July 5, 1976 J 


Letters to the Editor 


499 


Table I 


Frequency distribution of Mj plants under different sterility groups {in percentage) 


A/T Llt^^ ip 

Sterility groups (in percentage) 


treatment 

A 

0-20 

B 

21-40 

C 

41-60 

D 

61-80 

81-100 

Black gram 






X-rays 

55-7 

20-5 

10-7 

8-3 

4-8 

EMS 

66-6 

19-5 

7-0 

4-4 

2'2 

X-rays + 






EMS 

33*2 

38-0 

19-2 

12-8 

6-8 

Cowpea 






X-rays'; 

42*2 

22-2 

17*8 

12-2 

5-6 

EMS 

56-7 

22-8 

11-4 

5-7 

3-4 

X-rays + 






EMS 

27-7 

28-6 

20-6 

15-5 

7-6 



Table II 



Chlorophyll mutation frequency in relation to sterility in black gram and cowpea 



Mutation frequency 


Mutagenic 


— 




treatment 

A 

B 

c 

D 

E 


0-20 

21-40 

41-60 

61-80 

81-100 

Black gram 






X-rays 

0-26 

1-56 

2-44 

0-61 

0-10 

EMS 

2*86 

1*98 

0*43 

0-12 

0-03 

X-rays + 






EMS 

1*64 

3-83 

2-88 

1-20 

0-18 

Cowpea 






X-rayi> 

0-32 

1-68 

2-36 

0-43 

0-10 

EMS 

2-58 

1-83 

0-54 

0-20 

004 

X-rays + 






EMS 

1-78 

3*62 

3-10 

1-68 

0-26 

The mutation frequency in different sterility groups 

the highest being in B and C groups and a decline in 

depended on the nature of mutagen (Table II). In 

A and D groups. 

For X-rays, there was an obvious 

X-irradiated progeny, the mutation rate was very high 

‘threshold value ’ i.e., no mutations appear without a 

in B and C groups and was comparatively low in the 

noticeable decrease 

in Ml fertility, possibly owing to 

other sterility groups. After EMS treatment, the 

the fact that the X-ray induced sterility rose more or 

mutation rate was very high in A and B, 

i.e., low 

less linearly with 

dosage, as do mutations. With 

sterility groups, as the sterility increased, the mutation 

EMS, there was a definite ‘threshold value’, i.e., muta¬ 

rate showed gradual decrease. With combined treat- 

tions occur in the offspring of Mj^ plants without any 

ments, the mutations were found 

in all the groups, 

decrease i 

in fertility. Combined treatments gave a 






500 


Letters to the Editor 


[ Current 
Science 


picture like the one obtained after EMS. Definitely 
higher threshold values seem to be obtained with EMS 
or with combined treatments than with X-rays. 

The senior author is grateful to C.S.I.R., New Delhi, 
for the award of a Senior Research Fellowship. 

Agricultural Engineering Dept, S. Appa Rao,* 

Indian Institute of Technology, M, K. Jana. 

Kharagpur-721 302, 

October 30, 1975. 


*Present address: Indian Institute of Horticultural 
Research, 255, Upper Palace Orchards, Bangalore- 
560006. 

1 . Ehrenberg, L., Gustafsson, A. and Lundqvist, U., 

Hereditas, 1961, 47, 243. 

2. Ekerberg, I., Ibid., 1969, 63, 257. 

3. Gaul, H., Rad. Bot., 1964, 4, 155. 

4. Gilot-Delhalle, J. and Moutschen, R., Ibid., 1972, 

12 , 381. 

5. Jana, M. K. and Appa Rao, S., Indian J. Genet, 
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ISOLATION OF INGENOL FROM THEIRRII ANT 
LATEX OF EUPHORBIA SERRATA L. 

Like other plants of the Spurge family, the plants 
of Euphorbia serrata exude a milky, sticky, cau¬ 
stic and skin irritant latex -when the leaves or the 
stems are cut or broken'^. From the latex of this 
plant, which has pronounced cocarciLnogenic 
activity-, we wish tO' report the presence of ingenol, 
the fatty acid esters of which (and of its 16-hydroxy 
derivative) are known to have cocarcinogenic 
activity on mice skin^’^. 

The methanolic latex preparation, following the 
standard method^, gave an irritant mass; IOqq : 
1 '5/-tg/ear^, which was defatted and hydrolysed 
with 0 • 5 M KOH to give the parent diterpene 
ingenoF>. Its identity was confirmed by converting 
it to ingenol-3, 5, 20-triacetate*'5 : (MS), 

parent ion m/e 474, UV (MeOH)“: 212, 

290 ; e = 16300, 220 ; IR (CH^Clo) : 1740, 1505, 
1640 cm“i, relative retention time on 5% QF^ 
column (GLC) : 3-8 min^. These data are in 
agreement with those of an authentic sample of 
ingenol triacetate. 

Our thanks are due to Prof. E. Hecker, Dr. F. 
Bakhtavar and to Dr. G. Katchaturian respec¬ 
tively for the authentic sample of ingenol 
triacetate, for the identification of the plant material 
and for the necessary facilities. 

Faculty of Pharmacy, R. R. Upadhyay. 

Azarabadegan University, M. Ansarin. 

Tabriz, M. H. Zarintan. 

Iran, October 25, 1975. 
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3. — and Hecker, Erich, Phytochemistry', 1975, 
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1975, 84, 325. 

5. Upadhyay, Rajiv R., Zarintan, M. H. and 

Ansarin, M., Planta Medica (In press). 

6 . Hecker, E., In : Methods in Cancer Research, 

Ed. H. Bush, Academic Press, N.Y., 1971, 
6 , 438. 

7. Upadhyay, R. R., Chromatographia (In press). 


BREAKING DORMANCY IN POTATOES BY 
VAPOUR TREATMENT WITH ETHYL 
ALCOHOL 

Chemical treatments to break the dormancy in seed 
potatoes can be effected either through soaking in 
aqueous solutions or by exposure to vapours of volatile 
chemicals. Thiourea, ethylene chlorohydrin and 
gibberellic acid, singly or in combination, are field 
proveh chemicals for the former method, while ethylene 
chlorohydrin and carbon disulphide are for the latter^"^. 

Ethylene chlorohydrin, which is preferentially used 
at this Institute for vapour treatment of dormant seed 
tubers^, has pronounced human toxicity; it is also 
expensive and is not indigenously produced. In the 
course of a search for alternate chemicals, we found 
the vapours of the low homologues of aliphatic alco¬ 
hols to by effective and free from the above defects. 

A pilot project study of the efficacy of vapour treat¬ 
ment with ethyl alcohol for breaking seed-tuber dor¬ 
mancy was undertaken in the autumn of 1974 at 
Kufri Station. Five quintals each, of the freshly 
harvested seed of ' Kufri Muthu ’ variety were used 
in the vapour treatment with ethyl alcohol (95%) and 
compared with ethylene chlorohydrin; both were used 
at the rate of 2 ml per kg of tubers in an air-tight 
chamber^ The chemicals were kept in shallow dishes, 
above which gunny bags containing the seed were 
stacked and at frequent intervals the air within the 
chamber was circulated with a fan. The treatment 
lasted for 48 hours; the temperature within the chamber 
was maintained around 25° C for the entire duration 
of the treatment. 

The treated tubers were planted at Daurala on 25-9- 
1974 in randomised blocks of 8 replications with the 
above two treatments along with an untreated control 
in plots measuring 7 m by 4-2 m. Periodic plant 
emergence counts were taken commencing from 45 
days after planting. Table I gives the results. 

It could be seen that vapour treatment with ethyl 
alcohol was as effective as the ethylene chlorohydrin. 
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Table I 


Progressive emergence, final stand, Bartlett's rate index and tuber yield for the vapour treatments 



Progressive % emergence, days after sowing 

Final 

stand 

(%) 

Bartlett’s 

rate 

index 

Yield of 
tubers 
(q/ha) 


45 

52 

59 

66 

73 

Vapour treatment with 
ethylene chlorohydrin 

1-3 

23-3 

47-4 

49-6 

81-7 

93-0 

0-5312 

183 

Vapour treatment with 
ethyl alcohol 

0-4 

24-9 

47-4 

52-9 

81-3 

94-6 

0-5412 

215 

Control 


1*8 

1-3 

35-0 

46-9 

50-2 

0-4288 

91 

S.E. 








±19 

C.D. at 5% level 
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With our present findings of the effectiveness of ethyl 
alcohol for breaking the dormancy in buds, a clearer 
picture of the “ structure-activity ” relationship among 
at least the three chemicals, ethyl alcohol, ethylene 
chlorohydrin and “ Ethrel” (2-chloroethane phos- 
phonic acid) all of which possess, in common, the 
Ca-frgament CHa-CHa-emerges. It is our conjucture 
that this Ca-fragment gives rise, in vivo, to ethylene 
(CHa-CHa) which has been established to be an endo¬ 
genous growth hormone^ Further evidence of the 
effect of ethylene on potato dormancy and sprout 
growth is available from the resent work of Rylaski 
etal (1974)®. 


Central Potato Research Institute, 
Simla 171 001, 

(Himachal Pradesh), India, 
October 28, 1975. 


K. Swam I NATHAN" 
H. S. Chauh\n. 

S. S. Saini. 

L. C. Sikka. 
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EMS AND MMS INDUCED LEAF MUTATIONS 
IN PEAS 

Many workers have reported the occurrence of leaf 
mutations in mutagenic experiments and there is a 
fair indication that these are true mutations^’ ^2^ 
In the present studies a few types of leaf mutants are 
reported. 

Pea seeds of Bounvile (Pisum sativum L.) and two 
mutagens, ethyl methane sulphonate (EMS) and methyl 
methane sulphonate (MMS) were used during these 
studies. From the preliminary studies, only one dose 
of the two mutagens, viz., EMS 0-25% and MMS 
0-025% were tried®. Pea seeds were treated with 
mutagenic solutions for 10 hours and sown. One 
hundred seeds were treated during Mj and there were 
2510 plants in M 3 generation. The observations 
recorded during Mj, Ma and M 3 are expressed as per¬ 
centage of total populations. 

The data (Table I) indicate the presence of leaf muta¬ 
tions in both EMS and MMS treatments. These 
mutants comprised of small and narrow leaflets, and 
leaflets with acute and obtuse apex. Further, it was 
apparent that the change was more frequent from leaflet 
condition to simple leaf state. Similar leaf muta¬ 
tions have also been reported by other workers. 
Fetner’- observed an enlargement in length and breadth 
of leaflets in gamma-irradiated Graptopetalum macdou- 
gallis. An increased number of leaflets have been re¬ 
ported by Stubbe^^ in irradiated soybean and Vicia. 
Narrow leaflet mutants with X-ray have been observed 
by Gottschalk^ which proved to be high yielders. 
Jones® obtained dwarf, crinckled leaves and exart 
long peduncle mutants in Vigna sinensis. The per¬ 
centage of leaf mutants in Mj, Mo and M 3 varied from 
0-33% to 2-7% in EMS and from 0-46% to 3-0 in 
MMS treatments. The distribution of different types 
of mutants appeared to be at random. These leaf 
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Table I 

Leaf mutations in EMS and MMS treated peas 

Unequal Small Leaflets with Leaflets with 

Treatment Generation leaflets leaflets acute apex obtuse apex Total 

% % % ?/o % 

EMS 0-25% Ml 1 8 0-6 0-6 0*3 3-3 

Mo 0*3 nil 0-9 0-3 1-5 

Ms nil nil L5 L2 2-7 

MMS 0-025% . M. 0-18 0-17 0-11 nil 0-46 

Mo 2*4 0-3 nil 0-3 3-0 

M:, 0-6 0*4 0-4 nil L4 


mutations segregated in Mo and Mg generations indi¬ 
cating that these were due to genic changes; but due 
to low plant populations no definite ratio could be 
obtained. However, a few investigators have reported 
the breeding behaviour in other plants. Segregation 
of leaf mutations in Vida into unifoliata and normal 

types have been reported by Sjodin^^. Patil and Bora^^ 
noted that small and narrow leaf mutants in ground¬ 
nut were recessive in nature. Hammons^ and Loesch’ 
observed a 3:1 ratio in groundnut leaflet mutants. 
Besides, the genic segregation, cytological evidence 
indicates that the leaf mutations arise due to altera¬ 
tions in chromosome pattern as has been reported by 
Husted^, Mendes^ and Gustaffsson and Gadd^. 
Department of Plant Breeding V. G. Narsinghani 

and Genetics, Sudhir Kumar. 

J.N. Krishi Vishwa Vidyalaya, 

Jabalpur (M.P.), Odober 7, 1974. 

Geneticist, Agricultural Experimental Station, 
University of Udaipur, Udaipur (Rajasthan). 
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CHANGES IN THE FREE AMINO ACIDS OF 
CXiRUS LEAVES IN RELATION TO CITRUS 
GREENING AND CITRUS CANKER 
With a view to assessing the quantitative and 
qualitative changes in the amino acid composition 
of the diseased and the healthy plants, two com¬ 
monly occurring diseases of commercially grown 
citruses were studied ; canker disease on Linnow 
and greening disease of musambi, were included in 
this study and the results are presented in this 
paper. 

Healthy and diseased leaves of the same maturity 
were used for analyses. The method of extrac¬ 
tion and determination of amino acids were the 
same as described by Rangaswami and Natrajani. 
The data. from the analyses are presented in 
Table I. 

Table I 

Amounts of amino acids {in mgjg fresh leaves) in healthy 
and diseased leaves of kinnow and miisambi 

Kinnow (canker) Musambi (greening) 

Amino acids- 

Healthy Diseased Healthy Diseased 


Glutamic acid 

1-1212 

trace 

0-728 

0-627 

Aspartic acid 

0-1714 

0-805 

0-182 

0-203 

Serine 

0-143 

0-009 

trace 

0-084 

Glycine 

0-857 

0-537 

0-91 

0-677 

Asparagine 

trace 

trace 

trace 

trace 

Proline 

0-857 

0-268 

0-227 

2-091 

Methionine 

0-143 

0-089 

trace 

trace 

Valine 

1-1212 

0-537 

0-7705 

0-338 

Phenylalanine 

0-428 

0-805 

0-546 

0-340 

Unknown 


trace 
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The number of amino acids in both the diseased 
and healthy leaves is the same except in case of 
canker on kinnow an unknown amino acid was 
located. In general, the quantities of amino acids 
in the diseased leaves were lower than those of 
the healthy leaves. Increase in the quantities of 
amino acids in the canker affected kinnow leaves 
with corresponding decrease in musambi affected 
by greening was noticed in aspartic acid and phenyl¬ 
alanine. Contrary to this an increase in quantity 
of an amino acid in the disease over healthy in 
greening with corresponding decrease over control 
in canker was noted in serine and proline. 


Thus the amino acid content of the leaves can¬ 
not be correlated with the disease in these 
plants. 

K. P. Singh.* 

M. Kaleem. 

J. C. Edward. 

December 26, 1975. 


* Biology Department, Allahabad Agricultural 
Institute, Allahabad. 

1. Rangaswami, G. and Natrajan, S., Indian 
Phytopath., 1966, 19, 59. 


REVIEWS AND NOTICES OF BOOKS 


Methane : Proceedings of a One-day Seminar. 
Compiled by Dr. Leo Pyle and Peter Fraenkel. 
(Intermediate Technology Publications- Ltd., 

9 King Street, London, WC2E 8 HN, U.K.), 
1975. Pp. 51. Price not mentioned. 

The recent escalation in the price of oil has led • 
to a global energy crisis and has had a shattering 
impact on the economies of most of the develop¬ 
ing countries. There has been the sudden realisa¬ 
tion all over the world that the era of unlimited 
supplies of cheap energy is over. Therefore there 
is a great urgency for tapping alternate sources of 
energy and it is in this context that the Inter¬ 
mediate Technology Development Group (ITDG) 
in U.K. is doing commendable work. This group 
consisting of engineers, economists, scientists and 
others ' from industry and the professions is 
interested in the development of effective self-help 
techniques and low cost technologies using local 


resources of the poor countries of the world. The 
group has set up a power panel tO' study the 
possible contribution to the energy supply of 
methane generation produced by the anaerobic 
fermentation of animal and vegetable wastes. In 
this small booklet under review are summaries of 
the proceedings of a one-day discussion meeting 
organised by this group. The range of papers 
discussed cover the development, manufacture and 
marketing of anaerobic fermenters. The summaries 
make interesting reading giving rise to the expecta¬ 
tion that the day may not be far off when methane 
generation would play a vital role not only as a 
source of energy and fertiliser but also as part of 
the waste disposal cycle of rural communities. It 
is to be hoped that further developments in this 
field would find quick publication and be made 
available to all those interested in them. 

K. M. SiVANANDAIAH. 


TO ALL READERS OF CURRENT SCIENCE 

In view of the Labour Strike in The Bangalore Press we are sorry we could 
not bring out the Journal for July 5, 1976 in time. The inconvenience caused 
is very much regretted. 

Bangalore 56006 Manager 

July 15, 1976 Current Science 


5887/76. Published by S. R. S. Sastry, Manager. Current Science Association. Bangalore-560006 
and Printed at The Bangalore Press. Bangalore-560018. 







Registered with the Registrar of Newspapers for . India'.under 3.857/57 


Concentrated 
Volumetric Solutions 



SARABHAI M. CHEMICALS - trusted name for quality and reliability 
in Laboratory Chemicals - now offer a range of Concentrated Volumetric 
Solutions (CVS) for accuracy. 

N/10 l 2 CVS N/10 KaCrgO, CVS N/10 KMnO-i CVS 
N/10 AgNOa CVS N/10 NaaSaOa CVS and others 

Each ampoule of (glass/polythene) 50 ml when diluted to 500 ml gives 
the solution of specified strength. All you require is measuring 
flask/s and distilled waljr. 

These Concentrated Volumetric Solutions (CVS)help mininrHse your 
Laboratory labour, time and space. 

Now SM shows the way to make solutions of different strengths from 
single solution. Follow the instructions carefully: 


One ampoule containing 50 ml CVS for N/10 I 2 


To get 

N/20 

Solution 

dilute 

it 

to 

1000 ml 


N/10 

ft 

ff 

tr 

tt 

500 ml 

i* A/ 

N/5 

• t 

tt 

tt 

tt 

250 ml 

ft tt. 

N/2 

tr 

tr 

'tt 

tt 

100 ml 


Similarly with a little adjustment you can use other SM Concentrated 
Volumetric Solutions (CVS). 



SARABHAI M. CHEMICALS 

Gorwa Road, Baroda-390 007. 
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COLORIMETRIC STUDIES ON THE REACTIONS OF DIOXOURANIUM (VI) WITH 
2, 4-DIHYDROXYVALEROPHENONE AND 2, 4-DIHYDROXYCAPROPHENONE 

JAI SINGHi O. P. MALIK and S. P. GUPTA 
Chemical Laboratories, D.N. College, Meerut\ '^50 0Q2, U.P., India 

Abstract 

Dioxo-uranium (VI) forms orange yellow complexes with 2, 4-dihydroxy\alerophenore and 
2, 4-dihydroxycaprophenone having 400 nm in the pH range 4-0-4* 5 and 4* 3-4* 8. 

respectively. The composition of the complexes as 1 :2 (metal : ligand) has been determined by 
continuous variation, mole ratio and the slope ratio methods. The molecular extinction coefficients 
of the complexes are 3 -20 x lO^ and 2*95 x lO^ at 400 nm and the stability constants are 3-981 x 
10® and 3-622 x 10® with 2, 4-dihydroxyvalerophenone and 1, 4-dihydroxycaprophenor.e respectively. 
The limit of interference due to the presence of foreign ions in the colorimetric determination of 
uranium has also been determined. 


Introduction 

A NUMBER of reagents^"® have been used for colori- 
“ metric studies of uranium. This communication 
deals with the colorimetric studies on the reactions 
of 2, 4-dihydroxyvalerophenone (DHV) and 2, 4- 
dihydroxycaprophenone (DHC) wath dioxo-uranium 
(VD* 

Experimental 

Reagenis : 

and DHC were synthesized by condensing 
72-valeric//7-caproic acid w'ith resorcinol in presence 
of anhydrous zinc chloride at 160° C and crystallised 
from a mixture of hexane and toluene. They were 
characterized by their NMR spectra in CDCI 3 . The 
deformed triplet at 9 -10 r w'ith J= 6 - 0 Hz was assigned 
to miethyl group of the alkyl chain and the methylene 
protons a to C = O appeared as triplet at 7-14 t ; 
J = 7-5 Hz, w'hile the rest of the methylenes appeared 
as multiplet at 8-0-9-10 r. The multiplet at 3*50- 
3-75 T stands for two aromatic protons H-3 and H-5 
and a doublet at 2-40 r with J =9-0 Hz for 
proton. Two D 2 O exchangeable hydroxy groups 
appeared as multiplet at 2-90-3-7 r in DHC. DHV 
also had the same pattern of peaks except that one 
methylene group was less. 

I.R. spectra showed strong bands at 3500 cm-i 
(OH), 3380 cm-i (chelated OH), 2950 cm-\ 2850 cm-^ 
and 2800 cm-^ (miethylenes), 1675 cm“^ (C = O) and 
850 cm“^ (trisubstituted benzene). A solution of the 
reagents in 50% ethanol was used in all experiments. 

Stock soluton of uranium was prepared by dissolv¬ 
ing uranyl nitrate (B .D.H., AnalaR) crystals in double 
distilled water. Ammonium hydroxide and acetic 
acid were used to prepare the buffers of different pH 
values. Ionic strength was maintained by adding an 
appropriate quantity of 1-0 M solution of sodium 
perchlorate. All other chemicals were of B.D.H. 
AnalaR grade 

Observations and Results 
DHV and DHC instantaneously form orange yellow 
coloured solube complexes with dioxo-uranium (VI). 


Nature of the Complexes: 

Vosburg and Cooper’s method^ employed to the 
orange yellow solution containing 1:1, 1:2, 1:3 
and 2:1 mole ratio of metal to DHV/DHC showed 
that the reagents form only one complex with uranium 
which exhibit maximum absorbance at 400 nm in the 
pH ranges 4-0-4-5 and 4-3-4* 8 respectively. 

Effect of pH and Reagent : 

The uranium complexes were found to be stable in 
the pH ranges 4- 0-5*0. Above pH 5 - 0 the complexes 
got hydrolysed resulting in the precipitation of uranium 
hydroxide. The complexes attained maximum colour 
intensity in the pH range 4-0-4-5 and 4-3-4-8 
for DHV and DHC respectively. Subsequent studies 
have been carried out at pH 4-2 and 4-7 respectively 
It was also found that about 20 fold excess of the re¬ 
agents was necessary to attain the maximum colour 
intensity. 

Composition of the Complexes: 

In all the measurements requisite amounts of ethanol 
were added to maintain the concentration of ethanol 
at 25% in final dilution; pH was adjusted as mentioned 
above and the ionic strength was maintained at 0-1 M 
NaC 104 . The composition of the complexes was 
determined by Job’s method^\ mole ratio and slope 
ratio methods^^’’-^. The results from all the methods 
indicated the formation of 1:2 (metal: ligand) 
complexes. In mole ratio method the zero slope of 
the colour intensity was approached with a large 
excess of the reagent. It was due to the highly 
dissociating nature of the complexes. 

Stability Constants of the Complexes : 

Th e stability constants of the complexes were calcu¬ 
lated from the data in molar ratio method, using the 
relations : 

K=C(1 — a)l{maCy^ (naCy^ and 
a = (Em — Es) /Em 

where m, n, C, cl, Em and E^ have their usual mean¬ 
ings. The stability constants were found to be 3-981 
X 10® and 3*622 x 10® for DHV and DHC complexes 
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respectively. The standard free energy of formation 
(AF = — RT In K) were found to be 8*301 and 7*718 
Kcal/mole at 30° C respectively. 

Molar Extinction Coefficient and Sensitivity: 

The values of molar extinction coeflicients from the 
slope ratio curves are 3*2 X 10^ and 2*95 x 10- at 
400 nm and the sensitivities are 0*743 and 0*801 yug 
U/cm^ (Sandell Scale)^® for DHV and DHC complexes 
respectively. 

Procedure for Estimation: 

The solution containing 30-85 ppm of uranium was 
treated with 20-fold excess of the reagents and the pH 
was adjusted as mentioned above. Requisite amount 
of ethanol was added to maintain its proportion at 
25% level in final dilution and the ionic strength was 
maintained at 0*1 M NaC 104 . The absorbance was 
measured at 400 nm against a blank containing corres¬ 
ponding concentration of metal ions. From the abosrb- 
ance value, concentration of the metal ions can be 
evaluated with the help of the calibration curve. 

Effect of Foreign Ions: 

The influence of foreign ions on the estimation 
of uranium using DHV and DHC was also studied in 
the usual manner. It was observed that at 40 ppm 
concentration of uranium, 1000 ppm of A1 (III), Ba (H) 
Be (II), Cd (U), Ca (II), Fe (H), Mg (II), Sr (II), K (I), 
Na (I), NH 4 (I), Cr, CIO4-, NO3-, SO4--; 750 ppm 
of Br-, Co- (II); 500 ppm of Cr (III), Pb (II), Ag (1), 
Mn (II), Ni (II); 150 ppm of I", T] (I) could be tolerated. 
However, Cu (II), Fe (III) and Pd (U) interfere at al] 
levels. These must be eliminated prior to estimation^ 
Structure of the Complexes: 

The structures of the complexes have been proposed 
on the basis of I.R. spectra. The spectral data for 
the ligands and the complexes indicate that most of 
the frequencies are perturbed on complex formation. 
I.R. spectrum of the ligand show's two bands in OH 
stretch region assigned to two different types of hydroxyl 
groups present in the ligand. The band at 3450 cm”-^ 
remains unaffected on complexation, hence it may 
be due to the 4-hydroxy group. The position of the 
second band (3330 cm“^)and its disappearance in the 
spectra of the complexes shows that it may be due to 
the presence of an intramolecuIarJy hydrogen bonded 
OH at position-2 in the ligand. The co-ordination of 
the keto group through oxygen is indicated by the 
lowering of C = O band from 1675 cm“^ in the ligand 
to the range 1625 cm~^ in the complexes. The U = CT" 
band appears at 920 cm-^. 

Appearance of new band at 555 and 560 cm'^ is 
fairly attributed to metal oxygen bands. On the basis 
of the above evidence, the following structure (I) 
may be assignea to the complexes: 


R 

/\/\ 

O 

M/2 

(I) 

M =0 =U =0 

R = - QHg, CjHu 

The results presented above show that DHV and 
DHC are good reagents for uranium. The method 
is rapid and reliable and the reagents can be used in 
acidic medium so that the metal hydroxides are not 
precipitated. Despite the inductive effect of alkyl 
chain attached to the carbonyl carbon and hydroxyl 
group at position-4 in the ligand which increase the 
stability of the complexes by increasing the basic streng)h 
of the ligands, the overall steric effect of the bulkier 
group (solvation effect) decreases the stability of the 
DHC complex. 
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THE FISCHER INDOLE SYNTHESIS: 4-NITRO-5.METHYLINDOLE DERIVATIVES AND ETHYL 
7-NITRO-4-METHYLINDOLE-2.CARBOXYLATE 

G.S. GADAGINAMATH 

Department of Chemistry^ Karnatak University hw-580 003 


Abstract 

When ethyl pyruvate 4-methyl-3-nitrophenylhydrazone ^^as treated with PPA yielded mainly 
ethyl 4-nitro-5-methylindole-2-carboxylate (45%) whose structure was confirmed on the basis of PMR 
data. Similarly, ethyl 7-nitro-4-methylindole-2-carboxylate was obtained in low yield (26%) from the 
corresponding hydrazone. It has been postulated that the transition state involved in the formation 
of former might be possessing some stabilising features which lead to higher yield. 4-Nitro-5-methyl- 
indole and its 3-aldehyde were also prepared. 


The Fischer indole synthesis^ is a versatile reaction 
^ applied widely for the synthesis of various indole 
analogues of biological importance from the corres¬ 
ponding arylhydrazones of ketones. But, it is of parti¬ 
cular interest to study the indolisation of m-substituted 
phenylhydrazones of ketones-’^ under the conditions 
of the Fischer indole sytnthesis, wherein, one expects 
the formation of 4- and 6 -substituted indole analogues. 
This prompted to report the present work. 

Ethyl pyruvate 4-methyl-3-nitrophenylhydrazone (1) 
was treated with poly phosphoric acid (PPA) to yield 
mainly ethyl 4-nitro-5-methylindole-2-carboxylate (2) 
(45%). This was hydrolised with alcoholic KOH 
to the corresponding acid (3) which was 
decarboxylated in presence of copper oxide 
to get 4-nitro-5-methylindole (4). The indole (4) 
was reacted with phosphorous oxychloride and dimethyl 
formamide to give indole-3-carboxaldehyde ( 5 ) in 
85% yield. Similarly, when ethyl pyruvate 5-methyl-2- 
nitrophenyl-hydrazone ( 6 ) was treated with PPA, 
yielded ethyl 7-nitro-4-methylindole-2-carboxylate (7) 
(26% yield). 

The structure of indolecarboxylate (2) has been 
established on the basis of PMR data. The location 
of nitro group at C-4 is evident from the two doublets 
(J =8 Hz) shown one at 7-37 8 (C -6 proton) and 
another at 7- 91 S (C-7 proton). The C-3 proton signal is 
observed at lower field (7-5 8 ) than that (7-22 8 ) has 
been reported^ earlier for 2 -carbethoxyindole in same 
solvent. The deshielding effect of nitro group is res¬ 
ponsible for shifting C-3 proton signal to the lower 
field by 0-28 ppm and this is an additional proof for 
the presence of nitro group at C-4. The singlet at 2 * 74 8 
is due to C-7 methyl protons and it is at lower field 
(deshielded by C-4 NOo) than the methyl signals ( 2 ' 4 - 
2-46 8 ) reported^ by us for methylindole analogues 
having no nitro function, A triplet (1*5 8 , J= 7 Hz) 
and a quartet (4-538) are due to ester ethyl group. 


Scheme 1 
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During present study, it is noted that the hydrazone 
( 1 ) gave higher yield of indolic product ( 2 ) than the 
hydrazone ( 6 ) and it is in agreement with an earlier 
report®. Similarly, previous studies^’^ have also indicated 
the preponderant formation of 4-nitroindole derivative 
during the indolization of 3-nitrophenylhydrazones of 
ketones using different acidic cyclising agents. It ha^ 
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been well established^ that the nitro group is meta- 
ortho-directing in electrophilic aromatic substitution 
and the yields of ortho- and 77 ?^/a-products depend to 
certain extent on the acidity of medium. In view of 
all these above results, it is felt that apart from the 
acidity of medium, the transition state involved® in 
the reaction of the Fischer indole synthesis which leads 
to the 4-nitroindole derivative might be possessing 
some stabilizing features which might be absent or less 
important in the transition states leading to the 
6 -nitroindole derivative of 7-nitroindole derivative. 

Experimental 

Eihyl pyruvate 4-rnethyl-3-nitrophenylhydrazone ( 1 ) 

This was prepared from 4-methyl-3-nitroaniline 
(10 g) and ethyl a-methylacetoacetate (10*3 g) according 
to the procedure described earlier® and the hydrazone 
( 1 ) was recrystallised from alcohol as orange plates 
(8-5 g), m.p, 122°: (Found: C, 54-18; H, 5-82; N, 
15-69. QaHisNaO^ requires C, 54-37; H, 5-66; 
N, 15-85%). 

Ethyl pyruvate S-methyl-l-nitrophenylhydrazone ( 6 ) 

Similarly, this hydrazone ( 6 ) was prepared from 
5-methyl-2-nitroaniline (10 g) and recrystallised from 
alcohol to get orange needles (8 g), m.p. 143° 
(Found: C, 54-62; H, 5-87; N, 15-99. CiaHioNsO^ 
requires C, 54-37; H, 5-66; N, 15-85%). 

Ethyl 4-nitro-5-methyUndole-2-carboxylate ( 2 ) 

A finely powdered hydrazone (1) (10 g) was added 
at 80° to polyphosphoric acid prepared from phospho¬ 
rous pentoxide (50 g) and ortho phosphoric acid (30 ml) 
and the mixture was stirred further at 100-105° for 15 
min. The mixture was worked out as per literature 
procedure^ and the product was repeatedly crystallised 
from benzene to get yellow microscopic needles (4- 3 g), 
m.p. 209°. TLC [Silica gel G, Benzene-Ethyl acetate 
(4:1)] Rf. 0-7 [Found: C, 58-24; H, 5-00; N, 1M6. 
C 12 H 12 N 2 O 4 requires C, 58 - 06; H, 4 - 87; N, 11 - 28%; 
PMR, CD 3 COCD 3 (TMS) ppm 1-5 (3H,/, J = 7 Hz, 
ester CH 3 ); 4-53 (2H, q, ester-CHa-); 2-74 (3H, s, 
C-7 CH 3 ); 7-37 (IH, d, J= 8 Hz, C-dH); 7-91 
(IH, d, J =8 Hz, C-7H); 7 5 (IH, d, J == 2 Hz, 
C-3H]. 

Ethyl l-nitro-4-methylindole-2-carboxylate (7) 

The hydrazone ( 6 ) (10 g) was added at 100 °to PPA 
prepared from P 2 O 5 (50 g) and orthophosphoric acid 
(30 ml) and the mixture was stirred further at 115-120° 


for 20 min. It was worked as described for (2) and the 
solid was repeatedly extracted with petroleum ether 
(60-80°) to yield yellow solid which was recrystallised 
from petroleum ether to get yellow tiny needles (2 5 g) 
m.p. 119° (Found : C, 58-17; H,4-69; N, 11-47. 

C 12 H 12 N 2 O 4 requires C, 58-06; H, 4-87;H 11-28%). 

4-Nitro-5-methylindole-2-carboxylic acid (3) 

A mixture of indole-2-carboxylate (2) (6 g) in ethanol 
(100 ml) and a solution of KOH (50%, 10 ml) was 
heated under reflux for 2 hr. and then left at room 
temperature for 4 hr. It was worked out as described 
earlier^ and the product was recrystallised from alcohol 
to get yellow granules (4- 5 g), m.p. 262° (d) 
(Found: C, 54-61; H, 4-10; N, 13-01. CgHgNoO^ 
requires C, 54-54; H, 3-66; N, 12-73%). 

4-Nitro~5~methylindole (4) 

The indole acid (3) (4 g) was decarboxylated as per 
literature procedure^ and the solid on recrystallisation 
from ethanol gave the desired indole (4) as light orange 
cubes (1-5 g), m.p. 120°. (Found: C, 61-20; H, 
4-60; N, 15-45. requires C, 61*35; H, 

4*58; N, 15*59%). 

4-Nitro-5-methylindole-2)-carboxaldehyde (5) 

The indole (4) (1 g) was formylated according to 
literature procedure^® and the product was recrystallised 
from alcohol to yield yellow plates (0-95 g), m.p. 214° 
’(Found:C, 59 03; H, 4-03; N, 14-01. CioHgNaO, 
requires C, 58-83; H, 3-92; N, 13-72%). 
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TONSILS AND OlHER LEUCOCYTOPOlETlC CENTRES IN THE INDIAN FROG 

RANA TIGRINA (DA)LJD) i ^ 

HARISH C. NIGAM 

Zoology Department, Lucknow Christian College, Lucknow 226 001 (India) 


TN spite of the fact that frog has been the 'basic’ 

animal in the teaching of biology, and hundreds 
of frogs are dissected every ^ear in the laboratories, 
not much work has been done on its anatomy and 
physiology. An attempt was made by this author 
last year^ to describe some special features in the 
heart of Indian frog Rana sigrina. The present 
paper is aimed to describe the lymphoid and 
leucocytopoietic centres in the same species of frog.* 
Such centres in this frog are several and have 
been found to play significant roles in the life of 
f:og in different parts of the year. 

Freshly narcotized and formaline preserved frogs 
of ’the desired, species were procured- from and 
around Lucknow. They were dissected throughout 
the year taking into consideration both active 
and hibernation periods. Gum- was injected^ into 
the lymphatic system through the dorsal cutaneous 
lymph sinus of frogs narcotized with 5 ml of 1 % 
Urethan solution. The injection increased the 
colloidal osmotic pressure in the tissue spaces ; 
this prevented the back-suck of the fluid into the 
venules and hence led to the swelling of the lymph 
sinuses. This technique helped in observing the 
lymph sinuses and studying the lymphoid centres. 
The suspected lymphoid organs were then exposed 
and their relation to the blood vessels traced out. 
Grafts from the suspected centres were macerated 
on the microslides and examined for their nature 
and contents. Leishman’s stain was used to 
identify the leucocytes. 

The lymphoid centres of frog appeared as irregular 
masses of yellow or orangish colour in the preserved 
as well as in the freshly narcotized frogs collected 
from September to following January. In the active 
period from July to September, the colour was how.- 
ever lighter. It was not uncommon,^but unaccount¬ 
able, in some frogs tO' find some centres- having a 
grayish tinge after preservation. . . • 

Various lymphoid centres may be described thus : 

1. Pharyngeal tonsils .—A pair of these lymphoid 
centres were exposed by cutting open the roof of 
the mouth cavity where they appeared as small- 
diffused lymphoid masses of yellow - colour just- 


beneath the bulgings of the eye balls towards the 
mouth cavity (Fig. 3). These have been suggested 
to be homologous with the pharyngeal tonsils of 
mammals During the active periods of the life 
•of frog these ‘tonsils’ contained lymphocytes and 
leucocytes with scattered adipose cells. The blood 
cells obviously help killing the bacterial and 
p:ot 02 oan invaders which might find way into the 
mouth cavity and lungs with food or air. 

2. Thymus .—^This is no more believed to be an 

endocrine centre. Variations were found in its size 
in different frogs. The thymus, one on each side, 
was found to be located behind the tympanic 
membrane and under the depressor mandibulae 
muscle. : i 

3. Superior and inferior pectoral lymphoid 
centres .—^These paired and bilaterally symmetrical 
centres were spotted by their yellow colour in the 
vicinity of the pectoral girdle, lying between the 
skin and the muscles. The inferior lymphoid centre 
was exposed by cutting away the skin from the 
chest of frog and lifting the pectoral muscles of 
the girdle to bring in view coracobrachial muscles. 
This centre consisted of roughly a triangular mass 
of lymphoid tissue surrounding the junction-of the 
brachial vein with the musculocutaneous vein. For 
some distance into the fore limb this mass extended 
around the brachial vein. 

The superior lymphoid centre, initially appearing 
as a large patch of" lymphoid tissue in front of 
the clavicle of each side, was found attached to 
the skin overlying it. The centre was exposed in 
full by lifting the pectoral’and coracoradial muscles 
overlying ■ it. This lymphoid mass was associated 
with the facio-mandibular vein^ which passes 
through this centre. The said pectoral lymphoid 
centres - are bathed by the lymph of the large 
pectoral lymph sinus (Fig. 1). 

4. Deep pectoral lymphoid centres .—^These are 
located deep in the thoracic cavity close to the 
sinus venosus on either side and surround the 
musculocutaneous veins shortly before they join 
the precavals; The deep centre is reached by 
removing the coracoid of the pectoral girdle and 
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tracing it upto the musculocutaneous vein. It is 
bathed by the large coelomic lymph sinus. 

5. Frecardiai or median pectoral lymphoid 
ventre .—^This is a prominent bilobed lymphoid 
massin in front of the heart lying below the 
omosternum (Fig. I) and shortly caudal to it. It 



Fig. 1. Diagram of the frog Rana tigrina show¬ 
ing the lymphoid centres (ventral) after dissection. 



Fig. 1. Diagram of the mouth cavity of Rana 
tigrina showing the pharyngeal tonsils. 


appeared to be associated directly withe the sinus 
venosus. 

6. Internal mandibular lymphoid centre .—^This 
paired centre is approached by first cutting away 
the skin of the throat thereby exposing the large 
mylohyoid muscles below the floor of the mouth 
cavity, and further by pulling out the mylohyoid; 
muscles. The internal mandibular centre lies below 
the mandibular ramus as a long yellowish mass 
all along the course of the internal mandibular 
vein. The centre is bathed by the submaxillary 
lymph sinus. 



Fig. 3. Diagram of Rana tigrina (dorsal) show¬ 
ing the iliac lymphoid centres. 

All diagrams in natural sizes. 

SUB. LIG. Sublingual tonsils ; LING, Lingual vein ; 
OM, Omosternum, FAC. MAN, Faciomandibular 
vein ; MUS. CUT, Musculocutaneous vein, ILA, 
Iliac vein ; PH. To, Pharyngeal tonsils, TON. 
Tongue, URO, Urostyle ; 1, Internal mandibular 
lymphoid centre ; 2, Superior pectoral centre; 
3, Median pectoral centre ; 4, Deep pectoral centre ; 
5, Inferior centre ; and 6, Iliac lymphoid centre. 

7. Sublingual lymphoid centre .—^This was 
exposed without much effort while exposing the 
internal mandibular centre. Like other centres this 
too was paired. It appeared as a pair of yellowish 
elongated masses near the median line and tucked 
juot below the attachment of the tonguie. These 
have been described as sublingual tonsils^'^. 

8. Iliac lymphoid centre .—^This is a paired 
centre lying in the abdominal lymph sinus and 
extending into the dorsal lymph sinus, and by far 
the biggest. The centres are immediately exposed 
by cutting away the skin from the pelvic region 
and the thighs and also the back. Each centre is 
a frill-like half-girdle around the waist. It begins 
close to the rectus abdominis muscle on the ventral 
side and continues towards the back on the side 
of the coccygeo-iliacus muscle. The iliac centres 
are associated with the iliac veins. 
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9. Dorsal cutaneous lymphoid centres. —^These 
appear as long and thin yellowish lines on the 
undersurface of the dorsal body wall and are 
associated with dorsal cutaneous veins and have 
direct access to dorsal cutaneous lymph sinus. 

Discussion and Conclusion 

It is a known fact^ that there are various masses 
of lymphoidal tissue in the bodies of amphibia, 
the more conspicuous are located anterior to the 
clavicles of frogs or between , skin and muscles 
near the girdles of burrowing species. No such 
information is in the records for the Indian species 
of frogs. 

From the location of various lymphoid centres 
described in this paper, it is clear that majority of 
them are associated with some vein and are placed 
inside the subcutaneous lymph sinuses. Earlier it 
was confirmedi that during the spring these 
lymphoid masses produce both lymphocytes and 
leucocytes but appear to store fat at other seasons. 
From the fact that lymphocytes are accumulated in 
the lymphoid centres during active periods of the 
lives of frogs, some workers*'"*’^ went to the extent 
of naming at least some centres, chiefly in the 
lingual regions as ‘tonsils’. 

The present author after studying the macerated 
preparations of all the lymphoid centres, described 
above throughout the year, found that the findings 
of workers''^*'^ are true for this species of frog 
as well. During July and August these lymphoid 
centres showed a marked leucocytopoiesis and were 
full of leucocytes ; the adipose cells were few. At 
other times of the year when this species of frog 
hibernates, the adipose cells gained prominence 
over the leucocytes and the latter were almost 
lacking. 

Association of lymphoid centres with the veins 
indicates that the leucocytes produced in the 
lymphoid centres must be passing on into the 
blood stream by diapedesis, thus strengthening the 
body’s defence system during the active periods 
of life of the frog. Since a majority of lymphoid 
centres are subcutaneous and are bathed by the 
lymph in the underlying sinuses, their role in the 
defence of the body from attacks through the skin 
is quite understandable. Skin being the main 
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source of water during the active periods of frog’s 
life, is liable to bacterial invasion. 

It is therefore concluded that the lymphoid 
centres including the thymus and the tonsils are 
defence stations from which hosts of phagocytising 
cells may be mobilized for attack against bacterial 
and protozoan invaders with food and air reaching 
the mouth and the lungs, and also those coming 
with water diffusing into the subcutaneous lymph 
sinuses during the months of July to September 
when the frog is most exposed to the aquatic and 
terrestrial environments. In fact the lymphatic 
system of this frog could not exist without these 
lymphoid centres. 

The author is gratefull to the management of 
Lucknow Christian College and specially to its 
President, for the facilities and encouragement. 
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LETTERS TO THE EDITOR 


MICROWAVE ABSORPTION IN TERNARY 
MIXTURES OF SOME SUBSTITUTED 
PIPERIDINES AND XYLENES 

Schallamach^, Bauer'- and Magat^ have shown that 
the relaxation process for a microscopically homo¬ 
geneous dipolar mixture involves a single relaxation 
time.' Our earlier^’investigations for the' binary 
mixtures of piperidines, phenol and substituted ben- 
zaldehyde molecules have verified the above view, in 
the present communication, we have extended this 
study to some dipolar mixtures of substituted piperi¬ 
dines and Xylenes. The dielectric data and the acti¬ 
vation energies of equimolar mixtures of 2-methyI 
piperidine (1), 3-methyI-piperidine (II) and 3-nitro- 
(?-xylene (III) in dilute solutions of benzene have been 
obtained at four different temperatures. Since the 
dielectric data for (III) was not available, its relaxa¬ 
tion time and thermodynamic parameters have also 
been determined to facilitate the interpretation of the 
results. 

The relaxation time (t) has been determined from 
the fixed frequency method of Gopala Krishna® using 
the experimental technique of Roberts and Von Hip¬ 
ped. The thermodynamical parameters have been 
calculated using Eyring’s® theory of Rate process. 
A.R. chemicals were employed with the usual methods 
of purification. 


It has been observed from Table I that the relaxtion 
time for a binary mixture decreases with an increase 
in temperature. This results from the decrease in the 
viscosity of the solvent with an increase in temperature. 
The T values for mixtures are found to be slightly higher 
thanahe average of those of its component molecules 
(t = 6*32 X sec. for 2-methyl-piperidine and 

T = 7*54 X 10'^^ sec. for 3-methyl-piperidine)^. It thus 
appears that the binary systems show relaxation by 
co-operation of both the component molecules, influ¬ 
enced more by the molecule which has a higher reiaxa- 
tipnTime. This is in agreement with the earlier investk 
gations^’^. 

The value of the relaxation time of 4-nitro-c-xylene 
studied earlier by Mehrotra and Saxena^® at 22°C is 
T = 19*92 X 10“^^ sec. Slightly higher value of r for 
3-nitro-t?-xylene molecule obtained presently can be 
attributed to the higher intrinsic viscosity or the 
greater volume swept out for dipole orientation by 
the nriolecule. 

A quantitative study of the thermodynamical para 
meters indicates that the system (II 4- III) has the highest 
value for molar free energy of activation (A^e)- This 
is quite expected as the system includes molecules of 
larger size and thus experiences high intrinsic viscosity 
in dipole rotation. The free energy of activation 
(aFc) is found to be greater than the enthalpy of 

Table 1 


Relaxation times and activation energy parameters 


Compound 


3-nitro-o-xylene 


2- methyl-piperidine 

“h 

3- nitro-o-xylene 

3-methy 1-p iper id ine 

“b 

3-nitfo-<7-Xylene 


2- methyl-piperidine 

+ 

3- methyl-piperidine 


T°K 

7- X1012 

sec 

AFe 

KCal/ 

Mol 

A Ftj 
KCal/ 
Mol 

AHe 

KCal/ 

Mol 

AHt^ 

KCal/ 

Mol 

ASe 

Cal/ 

Mol 

A^T] 

Calf 

Mol 

290 

23*4 

2*86 

4*22 

0*70 

2*52 

-7*43 

-5*8 5 

298 

21*9 

2 91 

4*27 

0*70 

2-52 

-7-41 

-5*88 

308 

20*6 

2*99 

4*34 

0*70 

2*52 

-7*43 

-5*92 

318 

19*1 

3*06 

4*40 

0*70 

2-52 

--7.42 

-5*93 

288 

20*0 

2*74 ■ 

4*20 

0*58 

2*52 

-7 51 

-5*84 

298 

18*8 

2*82 

4*27 

0*58 

2*52 

-7*52 

-5*88 

308 

17*7 

2*90 

4*34 

0*58 

2*.52 

-7*53 

-5*92 

288 

21*4 

2*77 

. 4 20 

1*19 

2 52 

-5 48 

-5*84 

298 

19*3 

2-84 

4*27 

1*19 

2-52 

-5-52 

-5*88 

308 

17 1 

2*88 

'4*34 

1*19 

2-52 

-5*48 

-5*92 

318 

15*3 

2*92 

4'40 

1*19 

2*52 

-5*45 

-5*93 

288 

7 3 

2*16 

4*20 

0*53 

2*52 

-5*69 

-5-84 

298 

6*9 

2*23 

4*27 

0*53 

2*52 

-5*70 

-5*88 

308 

6*4 

2*28 

4*34 

0*53 

2*52 

-5*68 

-5*92 

318 

5*9 

2*31 

4*40 

0*53 

2*52 

-5-62 

-5-93 




VoL 45, No. J4 1 
My 20. 1976 J 


Letters to the Editor 


513 ^ 


activation (aH^) resulting in the negative entropy 
values. This indicates not only a more ordered nature 
of the activated state but also the co-operation of the 
nearest neighbours in the process of relaxation, main¬ 
taining a relatively higher ordered arrangement. 

Department of Physics, A. Mathur. 

Lucknow University, Neera Sahni. 

Lucknow, India, M. C. Saxena. 

September 22, 1975. 
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INFLUENCE OF TEMPERATURE AND 

CONCENTRATION ON THE ETCHING RATES 
IN GLASS AND IN PLASTIC* 

The phenomenon of chemical etching on which the 
solid-state track detectors are finding many applications, 
is general one and does not disturb the actual physical 
damage suffered by the material. The whole information 
which is to be extracted depends upon the measure¬ 
ment of so-called etched track produced by the differen¬ 
tial attack of the etchant. Therefore, the precise 
understanding of the basic etching mechanism is very 
essential^ and can be completely described by two 
different etching parameters: 

1. The track etching rate (V) along the radiation 
damaged region which depends on the energy loss of 
the particle. 

2. The bulk etching rate (v) which refers to an ' 
etching vertically to the surface of the sheet and is 
independent of any energy loss. 

The resultant effect of these parameters is the forma¬ 
tion of conical etch pits during etching process^ 
Fleischer et al.^ have dealt, in detail, the development 
of the track in terms of these two parameters. Kine¬ 
matics of track diameters thus formed has been suryeyed 


by Somogyl et aF. It is-found that these etching rates 
dod not remain constant during the process of etching. 
According to Somogyi^, this process is described by 
the equation tan a =/: 7 '(r) where r{t) is the radius ' 
of the etched pit at time t, a is the half of the cone' 
angle of the pit and k which characterizes V is a constant 
depending upon the energy of the particle, concentra- ■ 
tion and temperature of the chemical reagent, etc. 
The differential equation governing this process is 

dridt = [(1 + k^ r^)^ — kr] 

V and k are connected by semi-empirical relation 
d‘^ 

where d is. the diameter of a pit at time t and a and 
h are numerical constants whose values depend 
upon the nature of the detector. For glass, according 
to SomogyFs calculations a = 1/2, b — A', the reiafion 
is g^'en by 

not d"^ = Ivtlk^. 

These two etching parameters characterize the track 
completely and therefore etching has been dealt in ■'* 
the present study. The present work is an attempt ' 
to learn the effect of temperature and concentration ‘ 
on these parameters. . . “ 

Experimental Procedure^ Results and Their Discussion 

Lexan and microscopic glass slide pieces of size 
1 X 1 cm were irradiated to 0-052 MC Cf-252 
source^ for 20 sec. The samples were etched under 
controlled conditions of temperature and concentration ' 
and measurements were made on diameters of the 
etched pits. When the tracks were circular or nearly 
circular, the maximum diameters were measured, 
in the case (>f highly elliptical tracks mean of maior 
and minor axes had been computed. 

Variation of diameter with etching time at different 
temperatures and concentrations were studied in detail. 
The relations thus obtained are linear and not effected 
by satumtion effects which are sometimes observed 
at larger diameters. The parameter V is easily deter¬ 
mined for a given set of conditions. Exponential 
relation between v and^vi- temperaturec can be expressed 
as where K is Boltmann’s constant, Q 

and T are the activation energy and temperature (°k) 
respectively. With tl.e increase of temperature v in-- 
increases and k clecreasei\ For 'exan v is more s* nsitive 
to temperature than k while reverse is the .lase foi glass. 
The results of measurements show that u parameter 
has more sreep dependence on concentration than k 
indicating that etc Hants witf low concentration are 
preferred for the best revelation of tracks. For constant 
temperature and concentrations, v remains practically , 
constant with the increase in etching time while k 
decreases exponentially with increasing etching time. 
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CONCLVS?ONS 

From the analysis of data of diflerent tenr.peratures 
and concentrations one can choose the etching conditions 
$-jch that the: 

1. Etched tracks with well defined contour are 
formed. 

2. Etching time is within the range of convenience 
of measurement. 

The linear relationships between diameter and etch¬ 
ing time give the following best etching conditions: 


Detector 

Etchant 

Concern- 

Tempe- 

Time 


tration 

rature 


1: Lexan 

NaOH 

6N 

65° C 

15 min. 

2. Glass 

HF 

20% 

35°C 

15 sec. 


Department of Physics, H. S. Saini. 

Kurukshetra University, K. K. Nagpaul- 

Kprukshetra 132 119, M. K, Nagpal-** 

February 14, 1976. 


* The work was financially supported by PL-480 
NBS (G)-182 research grant. 

The source was purchased from Oak Ridge National 
Laboratory, U.S.A. and consisted of 1/2"' diameter 
electrodeposit of 0-1 gm Californium oxalate on V 
platinum disc. 

** Present address: Department of Physics, N.D.A., 
Pune. 
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IRON (III) THIOCYANATE COMPLEXES WITH 
SOME SCHIFF BASES 

The chloro and the bromo complexes of iron (III) 
with ethylenediamine-salicylaldehyde are reported to 
be dimerief. A few cyanide complexes of iron (III) 
with Schiff bases showing interesting magnetic behaviour 
have been reported recently^. We present here the 
results of our studies on iron (HI) thiocyanate complexes 
of the Schiff bases derived from salicylaldehyde and 
aniline (salanil), ethylenediamine and 2-hydroxy aceto¬ 
phenone (aphen) or 2-hydroxy 5-methyl acetophenone 


(maphen), and glyoxal and ^?-aminophenol (glyoxa 
anil). 

2-OH-acetophenone and 2-OH, S-CHa-acetophenone 
were prepared by known methods^. The Schiff bases 
were prepared by condensing the respective aldehyde 
or ketone with the amines in ethanol. The ligands 
separated were filtered, washed with ethanol and re- 
crystallised from benzene. An aqueous solution of 
iron (III) thiocyanate was prepared by mixing 30ml 
of FeCls'bHsO solution (10%) with 70ml KCNS 
solution (10%). The deep red iron (III) thiocyanate 
was extracted into an ether layer (75 ml). The ether 
layer separated, was then mixed with aphen or maphen 
in benzene (1:1). The salanil and glyoxal bis (2- 
hydroxy anil) complexes were prepared by refluxing 
with iron (III) thiocyanate solution in ethanol and 
methanol respectively (^4 hrs.). The pH was adjustea 
to 5 using HAc-NaAc buffer. The dark brown com- 
lexes separated were filtered, washed with water and 
benzene, then with ether and dried in vacuum o\cr 
F2O5. 

The analytical data, conductance values, magnetic 
moments and important infrared frequencies are summa¬ 
rised in Table I. The electrical conductance data 
of the complexes indicate that they behave as non- 
electrolytes in nitrobenzene. The decrease in the 
magnetic moment values from the spin-only value 
found in the thiocyanate complexes are quite comparable 
to that of the chloro complexes of ensal^. This is due 
to considerable interaction between iron atoms. 

The complexes have been further characterised on 
the basis of their infrared spectra (KBr and Nujol 
mull). The broad, medium intensity band observed 
around 3000 cm“^ in the spectra of the free ligands is 
assignable to the hydrogen bonded-OH group. In 
the spectra of the aphen and maphen complexes, a 
broad band appears at 3450 cm"^ showing the presence 
of free hydroxyl group. Thus, the infrared spectra 
of the complexes Fe (aphen) (SCN) 2 , Fe (maphen) 
(SCN) 2 , along with the analytical data indicate that 
one of the hydrogens of the hydroxyl groups of the 
free ligand is replaced by the metal while the other 
remains free. This type of behaviour is not un¬ 
common in the case of Schiff base complexes^. In 
the case of the other two complexes, Fe (salanil) SCN 
and Fe (glyoxalanil) SCN, the —OH group of the free 
ligand disappears on complexation showing that both 
the hydrogens are replaced by the metal. The free 
ligand show medium intensity band around 1500 cm“^ 
which is characteristic of the C = N group. This 
band is shifted to around 1540 cm”^ indicating the 
participation of C = N group in complexes. A strong, 
sharp characteristic absorption at 2090 and 2120 cm-^ 
observed in the thiocyanate complexes, but absent in 
the free ligands can be assigned to the thiocyanate 
group coordinated through nitrogen®. 
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Table I 

Analytical and physical data 


Complex Colour Fe % 

Found Calcd. 


Electrical IR frequen- 
conduc- cies and 

S % jLtgjf tance their Assign- 

Found Calcd. B.M ohm“^ cm- assign- ments 

mole-1 ments Cm“^ 

(nitro¬ 

benzene) 


Aphen 

Yellow 







2900 bm 
1510 m 

i^C =N 

Fe (aphen) 
(SCN)3 

Dark 

brown 

11-87 

11-96 

13-41 

13-70 

5-37 

3-7 

3450 m 
1540 m 
880 m 

vOH 

j^C-N 

rC-S 

Maphen 

Yellow 



•• 

•• 



2950 bm 
1500 m 

II 

o,u 

Fe (maphen) 
(SCN)2 

Dark 

brown 

10-95 

11-28 

12-28 

12-93 

5-42 

9-2 

3450 m 
1520 m 
830 m 

vOH 

vC=N 

vC-S 

Salanil 

Yellow 



•• 

*• 

- 


3000 bm 
1460 m 

vOU 

vC=N 

Fe (salaniOa 
SCN 

Dark 

brown 

11-18 

11-04 

6-96 

6-32 

5-20 

3-7 

1480 m 
860 m 

J^C=N 

vC-S 

Gly. anil 

Colourless 





•• 


3450 m 
1500 m 

von 

vC-N 

Fe (glyanil) 
SCN 

Dark 

brown 

16 14 

15-87 

10-30 

9-09 

3-93 

0-6 

1520 m 
860 m 

vC=N 

J^C-S 


The authors wish to thank the Propellent Engineering 
Division of the Space Science and Technology Centre, 
Thumba, Trivandrum, for the IR spectra. One of 
the authors (ANS) thanks UGC for financial assistance. 
Department of Chemistry, A. N. Sunder Ram. 
University of Kerala, S. Sarasukutty. 

Trivandrum 695001, C. P. Prabhakaran. 

November 22, 1975. 
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ANALYTICAL APPLICATIONS OF 6-AMlNO- 
5-NITROSO-2, 4-PYRlMIDINEDlOL 

2-AMiNO-5-nitroso-4, 6-pyrimidinediol has been used 
earlier^ as reagent for Fe^+, CO^"^ and Ru®+. To investi¬ 
gate the effect of substituents in the molecule, the 
complexation reactions of the ligand with groups inter¬ 
changed at Ca and Cg compared to its precursor are 
now reported. Moreover, the present compound, 
viz., 6-amino-5-nitroso-2, 4-pyrimidinediol (mono¬ 
sodium salt) is more water-soluble. 

The aqueous solution of the ligand is light red in 
colour absorbing maximum at 225 and 315 nm. The 
characteristics of its metal complexes are summarised 
in Table I, 

Procedure.—To a suitable aliquot of metal solution 
(Fe^"'", Co^'*' or Ru^^), sufficient excess of the diol('0*GO8 
M) is added followed by 5 0 ml of acetate buffer (pH 
5 0). In the case of Ru®^, 01 M NaClO^ strength 
is also maintained and the solution heated for 45 minutes 
on a steam bath. After making up the volume, the 
absorbance is measured at of the complex. The 
amount of the metal is calculated by comparing th^ 
absorbance with a calibrated curve. 
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Table I 


Properties of metal complexes with the diol 


. Property 

Fe (Il)-complex 

Co (Il)-complex 

Ru (Ill)-complex 

Colour 

Blue 

Yellow 

Pink 

K^, (nm)_ 

610; 650 

380 

510 

Cmc, d-mole-’- - cm-*) 

16,000 at 650 

14,600 

22,500 

Diol needed for full colour 

90-Molar concentration 

50-Molar concentration 

30-Molar concentration 

development 




pH range to attain maximum 




absorbance 

4* 3-6-3 

2 -7-7 -6 

3-5-6-5 

Molar composition 

1:3 (at 610 nm) 

1 :3 

1 :3 

(metal: diol) 

1:4 (at 650 nm) 



Beer’s law (ppm) 

Upto 1 • 6 

Upto 1-8 

Upto 3-0 

• Sandell’s sensitivity 

0-0033 

0-0040 

0-0044 


In determination of 1*4 ppm of iron, the following 
ions could be tolerated to the limits given in parentheses 
(ppm): Cl-, Br“, SCN", SO^^- or-phthalate (1,000); 
Cd^"^ (500); thiourea or Tl"^ (100); Mn^*^ (75); I“, 
NOr, Ag+ (50); F", PO/-, Sr^+ 

or (20); NF+ (2). Serious interfereace was 

observed with NOj", Ci04^", EDTA, citrate, BOa” , 
Cu^+, Au^+, Hg^+, Fe2+, and Ru^+. 

In determination of 1-5 ppm of cobalt, the following 
ions could be tolerated: CP, Br', SCN-^or phthalate 
(1 000); I-, SOa^- or thiourea (400); C2O42 ,€411405* , 
pOa'- or citrate (20); NOr, Ag+, Zn*+ or T1+ (50); 
Cd*+, Pb*’*' or (40); Ca*'*', Sr*+ or Ba*+ (20). NO2 , 
EDTA, BO3*-, Cu*^-, Au*+, Sn‘+, Fe*+, Fe*+, Ni*+ and 


interfere. , ^ . - 

In determination of 2- 0 ppm of rudhenium, the follow¬ 
ing ions were tolerated: Cl", Br"", I" or CHaCOO" 
(1 000); N03-(500); C.042"(100); SO42-, 

P04^" or citrate (50); F~, SCN" Cd^'*', Pb^+, 
or (10). N02 ~s thiourea, EDTA, BOa"", 

Cu2+, Sn2+, Fe3+, and Ni2+ interfere. 

Comparing the data of the present compound with 
. that of the earlier\ it is evident that this compound 
affords better serxsitivity and selectivity, provides wider 
pH range for the study and lower concentration is 
' required for the complexation and determination of 
ruthenium. However, for iron (II) determination, 
it is comparatively inferior. 

>v Ramjas College, Delhi-110007, 

1 .and .i 

; ..Department of Chemistry, 

University of Delhi, 

Mil.- Delhi nOQOl, ,November 11, 1975. 


Paw AN Mathur. 
Mohan Katyal. 
D. P. Goel. 
R. P. Singh, 


ii 1. :,K:undra, .Sr K., Katyal, M. and'Singh, R. P., Ciirr. 
Sa., 1975,..44, 81. . 


TERPENOIDS OF PTEROCARPVS SANTALINU 
LEAVES 

In our earlier publications we have reported the 
terpenoids of Pterocarpus santalinus heartwood^, 
sapwood- and the bark^'-i. The heartwood was 
found especially rich in sesquiterpenes and con¬ 
tained six of them besides two triterpenes. On 
going from inner heartwood to the outer sapwood 
and bark an increase in triterpene composition was 
noticed. The sapwood had four triterpenes and 
only one sesquiterpene while the outermost bark 
was found to certain nine triterpenoids but nO’ 
sesquiterpene. In order to study further the qualita¬ 
tive variations in the chemical components of the 
various parts of the tree, the leaves of Pterocarpus 
santalinus were next investigated. 

The air dried leaves obtained from Waltair were 
powdered and extracted successively by boiling 
with (0 petroleum ether (60-80°, 3x5 hr), 

(//) benzene (3 x 4 hr.), {Hi) chloroform (3 x 5 hr) 
and (iv) ethanol (3 x 4 hr). Petroleum ether 
and benzene extracts were found very similar on 
T.L.C. and mixed together. 

Petroleum ether and benzene extracts : The con¬ 
centrate of the combined extractives on column 
chromatography over silica gel gave four fractions 
(I), (II), (III) and (IV). 

Fraction I : It required further chromatography 
over Ag+/SiOo (6%) in order to separate the com¬ 
pounds A and B which otherwise did not resolve 
on. silica gel alone. Both the compounds crystallized 
from alcohol as colourless needles, m.p. 178° and 
172° respectively and gave -l-veLBtest. They were 
identified as ^-amyrone and lupenone respectively 
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on the basis of their spectral and physical proper¬ 
ties and the identities confirmed by direct comparison 
with respective authentic samples. 

Fraction II : On Crystallization from alcohol it 
afforded pure compouind C as- colourless needles, 
m.p. 206° and gave -j-ve LB test. The compound 
was identified as epi-lupeol since on Jones’ oxida¬ 
tion it afforded lupenone and was- itself different 
from lupeol. • ( , • 

Fraction III : It was chromatographed over 
Ag+ZSiOo to separate compounds D and E which 
crystallized from alcohol as needles, .m.p. 1,99° and 
212° respectively. They were identified ‘ as'i^-amyrin 
and lupeol respectively "on the basis of their physical 
properties. and spectral- data. . , ' 

Fraction IV : Column chromatography •. over 
Ag+ZSiOo separated compounds F and G, m.p. 138° 
and 169"° respectively. They gave green colour in 
LB test and were identified as sitosterol and stigma- 
sterol and the identity confirmed by direct compari¬ 
son with respective authentic samples. 

Chloroform extract : The extract was subjected 
to column chromatography over silica gel which 
yielded compounds H and I in addition to the 
small. . amounts of aforesaid compounds. The 
compounds crystallized from alcohol as needles, 
m.p. 238° and 258° respectively and gave -}-ve 
LB test. They were identified as erythrodiol and 
betulin on the basis of their spectral data and con¬ 
firmed by direct comparison with respective 
authentic samples. 

Alcohol extract : It contained leucoanthocyanins 
and the anthocyanidin produced by heating with 
alcohol hydrochloric acid was found to be 
cyanidin by direct comparison by paper chromato¬ 
graphy. The leuGO' compound appeared to be 
highly polymeric and could not be studied further. 

The occurrence of the compounds o<f lupene 
series and the corresponding compounds of bio- 
genetically related oleanane series as . pairs^ 
separable by Ag-^ZSiOo column chromatography 
only is interesting. 

One of the authors (NK) wishes to thank CSIR 
of India, for fellowship. 

Department of Chemistry, N. Kumar. 

University of Delhi, T. R. Seshadri. 

Delhi-7, October 8, 1975. 
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CHEMICAL CONSTll CENTS OF UMBILICARIA 

INDICA FREY AND RAMALJNA FARINACEA 
L. ACH. 

The lichen Umbilicaria indica Frey (Umbilicariaceae) 
was collected from the rocks near Govindaghat in 
the Chamoli District of the Western Himalayas. 
A survey of literature showed that the lichen was 
not previously studied for its chemical components. 
The dark brown coloured lichen (15 g) with dark 
pustules was dried, powdered and extracted with 
light petroleum ether (b.p. 60—80°), ether and 

acetone in succession. Traces of wax was found 
in the light petroleum ether extract. The ether and 
acetone extracts contained the same phenolic con¬ 
stituents (TLC) and therefore were mixed and 
evaporated to dryness. The residue was treated 
with water and the water insoluble part (0-18 g) 
was found to be a mixture of two- phenolic com¬ 
ponents by TLC*^ (Silica gel-G ; benzene : dioxan : 
acetic acid, 90 : 25 : 4). Their R^ values corres¬ 
ponded to those of lecanoric and gyrophoric acids. 
They were separated by fractionation from acetone. 
The major component of the mixture was shown 
(UV, IR and TLC) to be lecarnoric acid, m.p. and 
mixed m.p. with an authentic sample of lecanoric 
acid, 174-6°. The minor component was shown 
(UV, IR and TLC) to be gyrophoric acid, m.p. and 
mixed m.p. with an authentic sample, 220° d. The 
water soluble portion of the acetone extract was 
treated with Norit and the aqueous solution filtered. 
On concentration it gave a small amount of residue 
having mannitol (paper chromatography) 2 . 

Ramalina farinacea L. Ach. (Usneaceae) was 
collected from trees near Eturu Nagaram in 
Warangal District, India. Survey of literature^ 
showed that various samples of this lichen yielded 
divergent results. In the present case 50 g of the 
powdered lichen was extracted as in the previous 
case. The light petroleum extract yielded (-|-)-Usnic 
acid, m.p. 203-4° + 493° (c, 1*0 in chloro¬ 

form) (0-15 g, 0-3%) identified by a direct comr 
parison with an authentic sample. The ether extract 
yielded a colourless compound ( 0-1 g., 0 - 2 %) which 
crystallised from 80% acetone as needles, m.p. 
172—3°. Its homogeneity was revealed by TLC. 
The acetone extract was evaporated to dryness and 
the residue (1*5 g) extracted with hot water. The 
water insoluble residue revealed the presence of two 
phenolic compounds by TLC, the one with the higher 
R^ value being identical with the compound obtained 
from the ether extract. The solid was repeatedly 
washed with ice-cold acetone. The acetone solution 
on evaporation gave a residue (1-2 g, 2*4%) which 
on repeated, recrystallisation from 80% acetone 
gave colourless needles, w.p. 172-3° , The com- 
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pound was identical with the ether compound 
(Found: C, 61-2; H, 5-2: Calc, for : 

C, 61*4; H, 4-8%). Its colour reactions and 
spectral data’^*’' (UV, IR and NMR) indicated the 
compound to be evernic acid. It was subjected to 
menthanolysis with 5% methanolic KOH at 40° O 
in nitrogen atmosphere for 2 hours and the acid and 
the ester components isolated as usual. The metha- 
nolysis products were identified (m.p., mixed m.p., 
TLC, UV, IR and elemental analysis) as me^-hyl 
everninate and orsellenic acid. This confirmed the 
identity of the compound as evernic acid. 

The acetone insoluble residue (0-1 g, 0-2%) 

was recrystallised from 80% acetone to obtain wooly 
needles, m.p. 198° (Found : C, 62-1 ; H.5-6 : Calc, 
for : C, 62-4 ; H, 5-2%). Light absorp¬ 
tion in ethanol : max. at 275 and 306 nm (log « : 

4-33 and 4-03. Main IR bands : 350^ 

(phenolic OH), 1667 (chelated depside carbonyl), 
1639 (chelated carboxy carbonyl) cm"t. It gave a 
violet ferric reaction and a positive homofluorescein 
reaction. It formed an yellow solution with cone. 
HNO 3 and a pale pink solution on standing with 
alkali. These properties indicated that the compound 
might be obtusatic acid. The methyl ester of the 
acid (brief treatment with diazomethane in ether 
solution) crystallised from methanol as colour¬ 
less needles, m.p. 175° (Lit. m.p. for methyl 
obtusate^*’, 175°) and acetylation of the acid (acetic 
anhydride--HoS 04 ) gave the acetyl derivative which 
separated from ethyl acetate-light petroleum ether 
as prisms, m.p. 172-4^‘ (Lit.^ m.p. 175°). Its methyl 
ester dimethyl ether (diazomethane-methanol/ether ; 
48 hr) crystallised from methanol as colourless 
needles, m.p. 126-127° (Lit.^» m.p. 127°) (Found : 
C, 64-7 ; H, 6-4 : Calc, for : C, 64-9 ; H, 

6-2%). The NMR spectral data of the methyl ester 
dimethyl ether clearly indicated the various protons 
■of the different functional groups. Comparison with 
an authentic sample of obtusatic acid'^ confirmed 
their identity. Incidentally this is the first report 
of the occurrence of obtusatic acid in the Indian 
lichens. 

The water soluble portion of the acetone extract 
was treated with Norit, filtered and the filtrate 
evaporated. The residue (0-05 g., 0-1%) was 
triturated with cold absolute methanol and filtered. 
The residue crystallised from methanol-absolute 
ether as colourless crystals, m.p. 102°. It was identi¬ 
fied as D-arabitol by paper chromatography^ and by 
a direct comparison with an authentic sample. 

The authors are grateful to Dr. D. D. Awasthi, for 
the identification of the lichens. Prof. N. V. Subba 
Rao, Hyderabad, for the microanalysis and the 
spectral data, Dr. S. Huneck, for an authentic sample 


of obtusatic acid. Prof. E. V. Sundaram. and the 
Principal, R.G. Centre, Warangal, for the facilities. 
Financial assistance from the U.G.C., New Delhi, is 
gratefully acknowledged. 

Department of Chemistry, P. S. Rao. 

Post-Graduate Centre (O.U.), V. Shripathy. 

Warangal 506 009 (A.P.), 

October 18, 1975. 

1. Ramaut, T. L., Bu//. Soc. Chim. Bcl^., 1963, 

72, 316. 

2. Godin, P., Nature, Lond., 1954, 174, 134. 

3. Culberson, C. F., Chemical and Botanical Guide 

to Lichen Products, The University of North 
Carolina Press, Chapel Hill, 1969, p. 493. 

4. Rao, P. S., Saima, K. G. and Seshadri, T. R., 

Proc. Ind. Acad. ScL, 1967, 66 A, 1. 

5. Huneck, S. and Linscheid, P., Z. Naturforschg., 

1968, 23 B, 717. 

6 . Asah'na, Y. and Shibata, S., Chemistry of 

Lichen Substances, Japan Society for the 
Promotion of Science, Ueno, Tokyo, Japan, 
1954, p. 70. 

7. Kindly sifpplied to us by Prof. S. Huneck. 


CHEMICAL EXAMINATION OF LEAVES OF 
BARRINGTONIA ACUTANGULA CAERTN. 

Several polyhydroxy triterpenes were isolated in the 
past from the various parts of Barringtonia acutan- 
gula Gaertn^"4. We now describe the isolation 
and structural elucidation of a new trihydroxy 
triterpene monocarboxylic acid, now named acutan- 
gulic acid, from its leaves, in which it is accom¬ 
panied by stigmasterol-^-D-glucoside and barring- 
togenic acid (I). 

Acutangulic acid (II) C 3 oH 4 g 05 m.p, 290-1°, 
[a}^ + 15°, diacetate (III)’ m.p. 188-9° [a]^- 35°, 
methyjester diacetate (IV) rap. 219-20°, has a 
trans glycolic function (1 mole of periodate in 
4-6 hrs.) which can be located at 2 a, 3 ^ from; 
its NMR spectrum. The hydrogen on the 
2 a-acetoxyl appeared as an ill-defined quartet at 
5 5-05, 5-12, 5-20, 5-28 J 4, 9 Hz and the proton 
on 3 ^-acetoxyl as a doublet at 54*8, 4-9 J 9 Hz. 
This is in close agreement with a number of 
2 a, 3 ^-dihydroxy triterpenes occurring in nature-'*. 

The third hydroxyl could not be acetylated even 
under forced conditions (with perchloric acid) and 
diacetyl methyl acutangulate exhibited a singlet 
resonance at 5 2-6 in its NMR spectrum indicating 
its tertiary character. It is further supported by 
its unusual resistance towards pyridine-CrOg or 
CrO.^-AcOH. But with the latter reagent after 
prolonged reaction, an a : ^-unsaturated ketone (V) 
was obtained, m.p. 165° IR 3540 (-OH) and 
1650 cm"L Obviously, the ketone could be 11 -keto 
^i 2 : 13 methyl diacetylacutangulate. 
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Mass spectral fragmentation^ of diacetylacutangulic 
acid as well as its methyl caster furnished the 
expected RDA fragments (VI, VII and VIII) 
suggesting that the hindered hydroxyl might be in 
D or E ring and not in A or B. The location of 
this hydroxyl is revealed by its ready formation 
of methylanhydrodiacetylacutangulate (IX) m.p. 
180-2'", [a}^ 116° with POClg-Py. at reflux 

temperature or even- glacial AcOH-sulphuric acid 
at reflux temperature for 4 hrs. This anhydro- 
ester (IX) contained a S cL?-diene system (U.V. 
246, 252 nm log e 4-01 and 4-02 respectively), the 
new double bond conjugating with 12 : 13-double 
bond. 

The NMR spectrum of the methylanhydro- 
diacetylacutanguf.ate (IX) contained an additional 
proton at S5-43d (J 1 Hz) in addition to the 
common 12 C-H, which appeared as a multiplet 
at 5 5*50. This negligible coupling constant for 
the new olefenic proton suggests a long-range 
coupling in the molecule. These experiments 
indicate that the tertiary hydroxyl could be 
located only at C-18. If it were so, the newly 
introduced double bond must occupy 18-19 posi¬ 
tions and could be identical with methyl anhydro- 
diacetylarjunate, obtained by similar dehydration 
from methyldiacetyl arjunate (XI), a derivative 
of arjunic acid (X)'". Comparison with an 
authentic sample established its identity unequivo- 
caPy (mmp and IR). 




a 


In an attempt to determine the steric configura¬ 
tion of the 18-hydroxyl, information was sought 
through lactonisation under normal conditions as 
in oleanolic acid". Acutangulic acid (II) always 
afforded a mixture of compounds which could not 


be resolved. If the hydroxyl is 18 a-situated, 
lactonisation would be easier and a single product 
may be expected. Since a mixture is obtained it 
is presumed that D/E rings are cis- fused as in 
oleanolic acid and 18-OH is yj-oriented. 

On this basis acutangulic acid is tentatively 
assigned the structure 2 a, 3 18 ^-trihydroxy- 

olean-12 en-28-oic acid (II) and happens to be the 
first recorded instance of an 18 hydroxy penta- 
cyclic triterpene occurring in nature, although 
20 a-hydroxy tetracyclic triterpenes and steroids 
(steroidal numbering) have been known for quite 
some time. Their origin must have been from a 
common non-classical carbonium ion intermediate 
during squalene cyclisation^ which is believed to 
be responsible for the structural variation well 
known in rings D, E or the side-chain of triterpenes 
or steroids. 

One of us (G. K. A. S. S. N.) expresses his 
thanks to the C.S.T.R. for a F^ljlowship. Our 
thanks are also to Dr. G. S. Sidhu, R.R.L., 
Hyderabad, for facilities to take NMR and Mass 
spectra. 
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OESTROGEN INJECTION TEST FOR FARLY 
PREGNANCY DIAGNOSIS IN MARES* 

Review of Litreature 

Tsunekane et al. (1953) reported failure of heat symp¬ 
toms in pregnant cows with subcutaneous injection 
of 100,000 i.u. of oestrogen one to three days before 
next expected oestrum. Nishikawa (1959) obser\*ed 
that with sub''utaneous administration of 2-3 m.g 
of stilbesfhol diproprionate on 16th to 17th day 
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followiag last service, pregnant mares failed to return 
to oestrum; and non-pregnant showed oestrous symp¬ 
toms within two to three days. The efficacy of the 
test was zero between two to twelve days, 50% on 13th 
day, 67% on 14th day, 86% on 15th day and 100% 
from 16th day onwards from last service. With com¬ 
bined administration of oestrogen and testostrone in 
sows the efficacy of the test claimed was 100% by 
Jochleand Schilling (1965) and 98% by Rothe (1971). 

Materials and Methods 

The present study was conducted at a thorough bred 
equine breeding station with 98 mares and six stallions. 
Thirty mares were selected at random for the study. 
Duration of oestrum of individual mares was recorded 
for a period of three months prior to the commencement 
of breeding season, by a study of their behavioural 
symptoms to teaser stallions or mares at paddocks, 
and by rectovaginal examination. 

Two or three mg of stilbestrol diproprionate was 
injected subcutaneously on 16th to 17th day following 
last service and onset of oestrum investigated. Results 
recorded as pregnant were compared with those of 
rectal palpation and biological tests between 45 to 
60 days. 

False positive reactors were induced in oestrum by 
intrauterine infusion of about 1000 ml of normal saline 
with antibiotics at 37* 5® C. 

Results 

Out of thirty mares tested 24% failed to exhibit 
oestrum following oestrogen injection during the first 
oestrum, 35% during the second, 18% during the third, 
18% during the fourth and 6% during the fifth. The 
interval between the test injection and onset of oestrum 
was one day in 20%, two days in 20%, three days in 
50% and six days in 10% mares. The efficacy of the 
test was 90%. Only three mares showed false positive 
reactions consistently throughout the breeding season. 

Discussion 

The oestrogen injection test in mares is based on 
the principle that the effect of administration of sub- 
clinical doses of oestrogen is related to the functional 
status of corpus luteum. Nishikawa (1959) reported 
that the incidence of induced oestrum in non-pregnant 
mares with administration of oestrogen varied from 
0% between two to twelve days to 100% on 16th to 
17th day after last service. In pregnant mares, on the 
other hand, the functional status of gravid corpus 
luteum remained undisturbed with the absence of 
oestrous symptoms. In the present study the efficacy 
of the test was 90% when compared with biological 
tests. 

Repeated false reactions in three mares during the 
entire breeding season are probably due to early embryo¬ 
nic death with the resorption of foetus and persistence 
of corpus luteum. The incidence of early embryonic 
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deaths in mares has been reported to be 10 to 30% 
by Britton (1947), and resorption of foetus resulting 
from corpus luteum insufficiency has been recorded 
between 42 to 100 days by Sagar (1962). Nishikawa 
(1959) observed false reactions in mares with prolonged 
oestrum and attributed them, to persistency of corpus 
luteum. 

False reaction in human patients to early pregnancy 
diagnosis with oestrogen-progesterone therapy has 
been attributed to persistency or cystic conditions of 
corpus luteum by Graber et al. (1970). 

The fertility of the mares following the test dose of 
oestrogen rem.ained unaffected. Development of 
normal follicles and incidence of 35% pregnancies 
following coitus during second, 18% each during third 
and fourth and 6% during fifth induced oestrums in the 
tested mares probably indicates absence of any adverse 
effects on ovarian activity. In equine breeding pro¬ 
grammes this test seems to provide an efficient technique 
for confirmation of early pregnancy and for forced 
induction of a probable normal oestrum in non-pregnant 
mares thus providing repeated services in limited breed¬ 
ing season for obtaining highest conception rates. 

The authors are thankful to the Director of Instruction 
(Veterinary) for kind encouragement. They sincerely 
acknowledge the co-operation rendered by Sri. p. S. 
Ranganathan, and the Management of High Clare 
Stud and Agricultural Farm, Hoskote, for facilities. 
Dept, of Gynaecology and S. Muniswamy Reddy. 
Obstetrics, C. K. Abdulla Khan. 
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University of Agricultural Sciences, 

Hebbal, Ban galore-560024, May 23, 1975. 
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TRANSFER OF HILY CHARACTER TO INDIAN 
BARLEY 

Most of the commercially grown Indian barleys 
are deficient in laysine and threonine and are, there¬ 
fore, of nutritionally poor qualityi. Hence, use 
was made of the high lysine, high protein genotype, 
Hiproly2, to breed barley lines with improved 
nutritional quality. Some lines obtained from the 
cross between Jyoti and Hiproly, and Vijaya and 
Hiproly have been identified recently^. This com¬ 
munication presents additional information which 
confirms the successful transfer of the Hily character 
of Hiproly for the first time to an agronomically 
superior Indian barley, Jyoti. 

The barley line, 1098-2 (in the generation) 
and the parents, Jyoti and Hiproly, were grown in 
the experimental fields of LA.R.I. during the rabi 
season of 1974-75 under normal fertility levels of 
N, P and K (30 : 20 : 20 kg/ha). Ten individual 
plants of line 1098-2 and Jycti were harvested 
separately to obtain data on the number of spikes, 
total weight of the grains, weight of the grains per 
spike, thousand kernel weight and the number of 
grains per spike. 

Protein was determined in the samples by the 
micro-Kjeldahl method^ and the amino acid analysis 
was carried out on the acid hydrolysate of the 
sample using a Technicon Sequential Multisample 
Amino Acid Analyser^. Tryptophan was determined 
colorimetrically®. 

Chemical score was calculated as described earlier<^ 
by the method of Block and MitchelF, using the 
reference pattern suggested recently by the FAO«. 

A comparison of the content of essential amino' 
acids in the newly developed line, 1098—2, with that 
in the parent, Jyoti, showed that there was an 
enhancement of these amino acids in 1098-2 
(Table I). The increase in the content of lysine 
in particular was reflected by a marked improvement 
in the chemical score of the grain protein of the 
line 1098-2 over that of Jyoti (Table I). 

The grain protein content of the line 1098-2 was 
higher than that of Jyoti (Table I). On 100 g 
whole meal basis the line provides 0-646 g lysine 
as compared to 0*414 and 0*838 by Jyoti and 
Hiproly, respectively. 

The Hily gene of Hiproly, which seems to be 
transmitted as a simple Mendelian character, 
brings about a change in the endosperm protein 
thus increasing the content of lysine, threonine, 
methionine and aspartic acid^. The content of 
these amino acids was considerably enhanced 
(Table II). It is of interest to note that these 
amino acids belong to the aspartate family. While 
it is obvious that the Hily gene brings about a 


Table 1 


Content of essential amino acids, grain protein and 
chemical score of the developed line as compared to 
that of its parent 


Amino acid 

1098-2 

Variety/Strain 

Jyoti 

Hiproly 

Lysine 

4-04 

305 

4-07 

Histidine 

2-49 

2-30 

2-80 

Arginine 

5-59 

5-29 

6-19 

Threonine 

3 02 

2 67 

3-00 

Valine 

4-89 

4-60 

4-64 

Methionine 

2-10 

1*80 

2-46 

Tsoleucine 

3-79 

3*62 

3*27 

Leucine 

6-72 

6-53 

6*81 

PehnylaJanine 

5-39 

4-98 

5-01 

Tryptophan 

M8 

MO 

1-21 


Protein % 

16-0 

13-6 

20 6 

N X 6*25 




Chemical scene 

73 

55 

74 


Table II 

Increase in the amino acids characterised by the Hily 
gene in the grain protein of 1098-2 over that of Jyoti. 


Lysine Threonine Methio- Aspar- 
nine tic acid 


Jyoti 

100 

100 

100 

100 


10 98-2 

132 

113 

117 

155 


change in 

the content of these 

amino 

acids 

by 

acting at 

the biosynthetic 

level, studies 

need 

to- 

be carried 

out to elucidate 

the 

metabolic controls. 

involved. 

That the shrivelled 

grain character 

of 

Hiproly is 

not pleiotropic with 

the Hily 

gene was 

suggested 

earlier’^. From 

the 

present 

study 

it 


becomes obvious that Hily gene can be combined 
with well-filled grains (Table III). From the data 

Table III 


Thousand kernel weight {g) of the developed line 
compared to that of the parents over three seasons 


Strain/Variety 

1973 

1974 

1975 

Meir. 

1098-2 

36 

36 

35 

35-7 

Jyoti 

38 

39 

39 

'38*7 

Hiproly 

' 27 

■ 28 

28 

t27^6 
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Table IV 

Cumulative data on the ancillary characters 6>/1908-2 and Jyoti 


Strain/Variety 

No. of 

No. of 

Total wt. 

Wt. of 

1000 

Nq. of 

plants 

spikes 

* of grains (g) 

grains/ 
spike (g) 

grain wt. 

grains/ 

spike 

1098-2 

10 

44 

56-0 

1-3 

35 

37 

Jyoti 

10 

42 

58-5 

1-4 

39 

36 


on the ancillary characters of the line 1098-2 and 
Jyoti (Table IV) it seems reasonable to-conclude 
that any differences in the grain yield of the two- 
would be accounted for by the thousand grain 
weight. 

The authors wish to thank Dr. A. B. Joshi, 
Director and Dr. B. R. Murty, Project Director, 
N.R.L., for their keen interest 
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ATROPHY OF NODULAR SYSTEM IN THE 
VIRUS-AFFECTED GROUNDNUT, ARACHIS 
HYPO GAEA L. 

Introduction 

Chlorotic spot virus which produces chlorotic spot 
disease in the groundnut plant, Arachis hypogaea L.^, 
•seems to exhibit specific metabolic orientation towards 
y-methylene glut^mine^ (y-MG) the reportedly principal 
transport'agent involved in the translocation of nitrogen 


from seed reser\e protein into the growing parts in 
the early stage of development of the seedling^—the 
cotyledonotrophic stage^—prior to the attainment of 
independence for nitrogen from cotyledonary sources. 

The modus operandi of the virus exhibiting specific 
exploitative orientation towards the principal nitrogen 
source of the fast growing seedling at the stage of pre¬ 
ponderant dependence on cotyledonary nitrogen “ 
with presumable inability to utilize extra-cotyledonary 
sources, seems to lead to a severe shift of balance of 
nitrogen (“ nitrogen dysbalance ”) heavily tilted towards 
the virus'^. This shift creates a “famine of nitrogen 
amidst plenty of it” in the virus-affected leaves. The 
nitrogen famine seemingly leads to a lesion oligogyno- 
phoria, a “ pathological reduction of the number of 
fruiting gynophores or pathological retardation of the 
process of fruiting resulting in smaller number of gyno¬ 
phores reaching the stage of fruiting 

Materials and Methods 

A batch of healthy and virus-affected groundnut 
plants was collected from the fields near Nagari, 
Andhra Pradesh. While uprooting the plants from 
the soil, care was taken to obtain the root system of 
the plant in its entirety with minimal loss of lateral 
roots and nodules. Incidentally the time of explanta¬ 
tion of the groundnut plants for the present investi¬ 
gation coincided with the time of fixation of oligogyno- 
phoriac lesion reported elsewhere®. The number of 
nodules on the whole root system of each plant was 
counted. The nodular numerical data of the two 
groups of plants was processed statistically^. 

Results and Discussion 

The nodular numerical abundance is severely affected 
by viral infection. A statistically significant (P< 0-001) 
reduction by 66-49% is evident in the nodular number 
on viral infection (Table I). Nodular numerical 
reduction under viral infection is a common feature'^"^® 
in plants. 

The numerical reduction of nodules in the present 
case gains ponderable significance since it closely follows 
oligogynophoriac lesion. Whereas oligogynophoria 
leads to a pathological reduction of the number of 
fruiting gynophores®, the further restriction of nitrogen 
imposed by reduction of nodular number may lead 
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Table I 

Effect of groundnut chlorotic spot virus-infection on the 
nodular system of the host, Arachis hypogaea L. 


Condition Nodular number per plant’s 

root system. 

Healthy (H) «58-0 ± 18-56 (10) 

Virus-affected (VA) 19-43 ±12-68 (7) 

^ - 66-49. 

^t: 4-347; d.f: 15; P < 0-001 


a : Values are means ± standard deviations (numbers 
of counts). 

b : Per cent change of mean nodular number of 
virus-affected (VA) root system over healthy 
(H) root system. 
c : Statistical treatment: 
t = Calculated students, “ r ” test value. 
df == number of degrees of freedom, 
p = probability of level of siguficant difference 
between compared means. 

to poorer increase in the size of the “ fruitii'.g gyno" 
phores ”. In fact the “ virus-affected fruits and seeds 
were observed to be consistently smaller than th® 
“healthy fruits and seeds ” although no systematic 
gravimetric and biometric treatment of the fruits and 
seeds was carried out. Besides, the virus-affected 
plants, though apparently healthy after the fade-out 
of symptoms, showed a general but subtle reduction 
in size of vegetative parts indicating the relative poverty 
of nitrogen in these plants. 

The authors woula like to acknowledge the encourage¬ 
ment and facilities extended by Profs. V. S. Rama Das, 
and S. Nagaiah while doing this work. 
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EFFECT OF INOCULATION WITH RHJZOBWM 
AND AZOTOBACTER ON NODULATlON, 
GROWTH and yield OF SOYBEAN 

In nature, legumes are bestowed with the advantage 
of deriving and utilising atmospheric nitrogen in 
symbiotic association with root nodule bacteria, viz., 
Rhizobiuni. Several workers^"^, reported that 
soybean {Glycine max. L.) gave increased yields 
on inoculation with an efficient culture of Rhizobium 
japonicum. There are reports that Azotobacter 
application exerts a beneficial effect on crop 
growth which cannot be attributed to an enrich¬ 
ment of the medium with bound nitrogen but to 
the production of biologically active compounds 
like indoIyl-3-acetic acid, gibberellins which 
stimulate proliferation of plant seeds and acelerate 
their growth-^-^. But in soybean, nO' studies have: 
been made to see whether the beneficial effect of 
seed treatment with Rhizobium could be further 
enhanced by soil inoCulatSon wlith Azotobacter. 
The idea behind this thinking is that if Azotobacter, 
through the production of auxins and gibberellins 
could stimulate the root elongation and growth, 
it is creating more area for Rhizobium to infect 
the root system, at as many sites as possible and 
thereby bring, about more nodulation and nitrogen 
fixation. The present investigation was therefore 
undertaken to study the effect of soil inoculation 
with Azotobacter on nodulation, growth and bean 
yield of soybean inoculated with Rhizobium. 

The field experiment was conducted in a red 
sandy loam on the experimental farm attached to- 
Main Research Station, University of Agricultural 
Sciences, Hebbal. A peat-based composite culture 
of R. japonicum was used to treat the soybean 
seeds variety, Davis. Peat-based culture of 
A. chroococcum (cell count 25 X 10® cells/gm) 
was applied to soil at the rate of 30 gm per plot. 
Sufficient farm yard manure (20 tons/ha) was 
applied uniformly to all the plots before sowing. 
This is to provide optimum conditions for the 
growth of Azotobacter. The seed was sown in 
plots of 2-1 M x 2*0 M during September 1974. 
PoO- as superphosphate and K2O as muriate of 
potash were applied as basal dressing at 100 kg and 
40 kg. per hectare respectively. The design of 
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Table I 

Effect of Rhizobiuni and Azotobacter inoculation on Soybean 


Treatment 

No. of nodules/ 
plant 

Dry wt. of nodules/ 
plant (mg) 

Dry wt. of plant 
top (gm) 

Bean 

yield/ha. 

quintals 

Percent 
increase 
in bean 
yield 

over control 

30 days 

60 days 

30 days 

60 days 

30 days 

60 days 

Control 

2-3 

, 2-6, 

4-0 

52-0 

1-19 

2-31 

6-37 


(Uninoculated) 

(1-26) . 

a-55) 

(1-47) 






Rhizobium only 

20-1 

47-5 

135-0 

801-0 

1-25 

7-32 

20-22 

217-4 


(4- 49) 

(6-81) 

(11-54) 






Azotobacter only 

8-0 

13*4' 

7-5 

325-0 

1-27 

2-71 

12-14 

90-6 


(2-69) 

(3-63) 

(2-56) 






Rhizobium 

20-6 

44-1 

1480 

838-0 

1-36 

6-16 

2M1 

231-2 

Azotobacter 

(4- 55) 

(6-53) 

(11-78) 






CD at 1 percent 

• 1-48 

2-59 

2-79 

281-97 

N.S. 

2-11 

6-82 


CD at 5 percent 







4-86 


SE 







3-53 


CV 







23-4% 



The values in brackets are transformed values using + 


the experiment was RBD with five replications of 
each treatment. The treatment effect was 
evaluated in terms of nodulation, growth at 30 and 
60 days after sowing and final bean yield at 
harvest. 

From the results presented in Table I it can be 
seen that very few nodules were observed in 
uninoculated and Azotobacter treatments. This can 
be attributed to the native rhizobia present in 
the soil. Highest number of nodules was observed 
in Rhizobium treated plants at both 30 days and 
60 days of plant growth. Dry weight of the. 
nodules per plant was more or less same in Rhizobium 
alone dead Rhizobium plus Azotobacter treatments. 
Dry weight of plant tops in various treatments 
was not significantly different from that of 

uninoculated plants at 30 days of plant growth. 
On 60th day, soil inoculation with Azotobacter did 
not show any significant increase in plant weight 
but seed inoculation with Rhizobium resulted in 
significant increase compared to uninoculated 
plants and there is no difference between Rhizobium 
inoculation alone and Rhizobium plus Azotobacter 
inoculation. Data on bean yield showed that soil 
inoculation with Azotobacter alone yielded 
12-14 q/ha. Though the increase in yield fromi 
Azotobacter treated plots is 90*6% compared tO' 
uninociilated control, the plants from Azotobacter 
treated plots showed nitrogen deficiency symptoms 
during crop growth. This means that the increase 
in yield may not be due to nitrogen fixation but 
to the production of biologically active com¬ 


pounds which stimulated crop growth in the 
initial stages. Seed inoculation with Rhizobium 
increased the yield by 217-4% and this is'not 
significantly different from the yield obtained with 
Rhizobium plus Azotobacter treatment. 

It can be concluded from the above findings that 
in soybean seed inoculation with Rhizobium com¬ 
bined with Azotobacter inoculation of soil is as 
good as seed inoculation with an efficient culture 
of Rhizobium in obtaining good nodulation, 
nitrogen fixation and bean yield and Azotobacter 
inoculation did not contribute either to nodulation 
or nitrogen fixation efficiency by Rhizobium. How¬ 
ever, the plants do seem tO' derive some benefit 
from Azotobacter inoculation alone when compared 
with the uninoculated control. 

Division of Agricultural J. V. D. K. Kumar Rao. 

Microbiology, R. B. Patil. 

College of Agriculture, 

University of Agricultural Sciences, 

Hebbal, Bangalore 560 024, November 15, 1975. 
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EFFECTS OF SOME SPECIFIC INHIBITORS ON 
THE GERMINATION OF SPOKEg OF THE 
FUNGUS TRAMETES BADIA (BERK ) COOKE. 

The effects of gibberellic acid' on the germination 

fungal spores has been well studiedi"^. The 
present study attempts to reveal the effect of some 
specific inhibitors on the germination behaviour of 
fungal spore, on which much work has not been 
reported. 

Spores of Trametes badia were deposited on agar 
plate. Loopfuls of spores were taken in a test 
tube containing distilled water. One ml of 50 ppm 
aqueous solutions of refamycin, 5-fluorodeoxyuri- 
dine (FUDR), [2--chloroethyl]-trimethyl-ammonium 
chloride (CCC) and cycloheximide- was poured in 
petridishes each containing equal amounts of malt- 
agar media (2-5%) just before solidification. 
Counting of spores was made in haemocytometer of 
0*1 mm depth and the number was calculated in 
1 ml of stock solution and was diluted upto 
50 spores/ml. One ml of the diluted spore suspen¬ 
sion was poured on each of the malt-agar plate 
containing the respective chemicals and was allowed 
tOi stand for a few minutes, water was then decanted 
off upto the last drop. Control plate was kept 
side by side. All the petridishes were incubated 
at 26° C. For studying germination behaviour, each 
petridish was ohserved under microscope at 
24 hours’ interval. At each observation spores from 
10 microscopic fields of each of the replicated 
plates were counted from which the mean was 
derived. Final result was obtained when 100% 
germination was achieved in one or the other 
petridish relative to the rest. Experiments were 
performed at least twice and gave reproducible 
results. The whole , e_xperiment ’ was performed 
under sterilized conditions. 

Table I shows that after 120-'hours 100% spore 
germination occurred" in the control plate, at the 
same time 34, 42, 86 and 90% inhibition of spore 
germination was obtained in the plates treated 
with the chemicals refamycin, FUDR, CCC and 
cycloheximide respectively. 

Contrary to previous findings^"-! that GA inhibits 
germination, reports are also available"*- that low 
concentrations of GA promote germination of 
fungal spore. CCC is known to be antigibberelUc 
in action“>. GA has been reported to inhibit the 
dehydrogenase activity^ and to interfere with carbo¬ 
hydrate metabolism'^. The inhibition of spore 
germination by CCC may therefore be assumed 
through CCC endogenous GA interaction, though 
the inhibition of enzymes cannot be ruled out. 
Cycloheximide has been reported to inhibit enzyme 
and nucleic acid synthesis in higher plants® and 


Table I 

Percentage of germination of fungal spores treated 
'With some specific inhibitors 



% of germinated spores 


24- 

hours 

48 

hours 

72 96 

hours hours 

120 

hours 

Control 

0 

72 

84 

97 

100 

Refamycin 

0 

58 

62 

66 

66 

FUDR 

0 

48 

51 

58 

58 

CCC 

0 

6 

9 

14 

14 

Cycloheximide 

0 

3 

7 

10 

10 


in this experiment this chemical has exhibited 
90% spore inhibition. Refamycin is an inhibitor 
of m-RNA synthesis and probably acted through 
the inhibition of RNA-polymerase necessary for 
the synthesis of m-RNA. FUDR has been 
proved to inhibit DNA synthesis. This 
chemical might, therefore, decrease the avail¬ 
ability of DNA template for the synthesis 
of m-RNA, thereby inhibiting the synthesis of 
enzymes necessary for the germination of spores. 
Considering that fungal spore germination is a 
physiological process it can be concluded that the 
whole process is enzyme-controlled. Also con¬ 
sidering from enzymological point of view, it 
appears, however, that the degrees of inhibition of 
spore germination is dependent on the degree of 
inhibition of enzyme synthesis necessary for the 
germination by the specific inhibitors. 

Botany Department, Tapan Kumar Das. 

Burdwan University, Asit Baran De. 

Burdwan (W.B.), A. K. Biswas. 

November 19, 1975. 
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SUPERNUMERARY CHROMOoOMLi. IN ; 

rENN/SEIUAJ SQUAMULAI UM Ei<LSE>. k 

The present paper deals with preliminary cytologi-; 
cal investigations on Pennisetum squamulatuni’ 
Fresen., a member of Poaceae. It is an auto- 
hcxaplo-d (2 ii — 54), an exotic grass introduced 
from Kenya, Africa. Raman et aL^ reported the 
occurrence of 25 bivalents and one quadrivalent in 
this taxon. However various degrees of chromo¬ 
somal associations during meiotic cycles have been 
noticed-*. This note reports the occurrence of 
supernumerary chromosomes for the first time in 
this taxon. Material for the present study was 
collected from Coimbatore. 

Distribution of the chremoscm.s during anaphase 
I of meiosis shows essentially normal typo of 
disjunction. About 30-40% of the pollen mother 
colls ajways show an i.aequal distribution of 
26 and 28 chromosomes. Sometimes 9-11 
univalents were observed as laggards of which at 
least 2-4 chromosomes are elim'nated os micro- 
nuclei during the formation of poTen tetrads. 
Pollen sterility was found to be 56% which is 
indicative of the disturbances occurring in germ 
cells. While scoring for the different types of 
associations during meiosis, occasionally in about 
50-60% of the PMC’s precociously moving one 
extra bivalent which is globular is being observed 
along with the regular complement during meta¬ 
phase (Fig, 2). About 80-90% somatic plates 
have always two extra chromosomes which are 
highly heterochromatic (Fig. 1). In somatic tissues 
these supernumerary chromosomes were either 
acrocentric or nearly sub-m:tacentric and remamed 
lod-ITe. Longley and Randolph were the first to 
make a clear distinction between the supernumerary 
chromosomes and the normal complement in plants 
(cited in Jones The incidence of supernumerary 
chromosomes among the species of Poaceae is 
large and variable according, to Jones. Reports 
regarding such chromosomes in the tribe Paniceae 
are not common. In two diploid species of 
Pennisetum, P. typhoides and P. odentale, super¬ 
numerary chromosomes have been recorded by 
Pantulu-'^ and Jauhar and Singh- respectively. 
Supernumerary chromosomes are believed to be 
formed either by fragmentation of certain chromo¬ 
somes of the normal complement or by non-disjunc¬ 
tion*. Of the four cells present in the pollen 
tetrad only 1 or 2 had micronuclei ; the number of 
micronuclei varied from 1-2. The supernutmerary 
chromosomes seem to be eliminated during meiotic 
cycles. Moreover cyto-embryological studies also 
indicate that this grass is a facultative apomict, 
the mechanism of reproduction being aposporic. 
Detailed study of this aspect is in progress. 



Figs. 1-2. Fig. 1. Somatic chromosomes of 
root tips. 2 n = 54 + 2, x 2,800. Fig. 2. Meiosis— 
Metaphasic view, x 2,800. Arrows indicate aip:r- 
numerary chromosomes. 

The author wishes to express his gratitude to 
Prof. K. N. Narayan, for his encouragement and 
to Mr. D. Ganesh, for the photomicrographs. 
Department of A. Nagabhushana Rao Sindhe. 

Postgraduate Studies and Research in Botany, 
University of Mysore, Manasagangotri, 

Mysore 570 006, November 13, 1975. 
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SONERILA PEDUNCULOSA THW. (MELASTO- 
MATACEAE)—A NEW RECORD FOR INDIA 

A POPULATION of Sonerila Roxb. was collected from 
Charmadi Ghats, Chikmagalur District, Karnataka 
Siate, during the monsoon of 1972. It was identified 
as S. pedunculosa Thw. 

While Trimen in Fl. Ceylon 2 : 208. 1893 treats 
S, pedunculosa as endemic to Ceylon, Clarke in 
Hk. f. et al, Fl. Brit. India 2 ; 531. 1879 records 
it also from Quilon, Travancore (India) on the 
basis of a specimen Wight 1111. Our efforts 
(personal communication) revealed that Wight 1111. 
deposited at K should be identified as S. rheedii 
sensu Wt. and Am. and not S. pedunculosa as 
stated by Clarke (l.c.). Further, our specimen 
Yoganarasimhan 1331 was identified as S. peduncu¬ 
losa at Peradeniya herbarium, Sri Lanka and at 
CAL. At Kew (K) it was identified as S. rheedii 
on the basis of Wight 1111 which itself represents 
a mixture, at least on the Kew sheet (personal 
communication). A comparison of Yoganarasimhan^ 
1331 with S. rheedii at MH showed that they are 
different. Further, Dr. M. P. Nayar who has 
carried; out extensive revision work on the S. E. 
Asian Melastomataceae during his tenure of work, 
at Kew on re-examination of Yoganarasimhan 1331 
confirmed it as S. pedunculosa only (personal com¬ 
munication). Also, S. pedunculosa can easily be 
distinguished^ from S. rheedii in the prostrate and 
creeping habit and capsules provided with thick 
valves instead of the erect habit and Capsules 
provided with thin valves ; the former characters 
were characteristically observed in the population of 
S. pedunculosa {Yoganarasimhan 1331). 

Hence, giving more credence to the identification 
at Peradeniya (type locality) siippoirted by the 
expert opinion of Nayar, and the fact that it does 
not match with S. rheedii, Yoganarasimhan 1331 is 
identified as S. pedunculosa, which incidentally 
forms a new record for India. A short description 
of the taxon along with a plate of herbarium 
specimen follows. 

Sonerila pedunculosa Thw. Enum. Pi. Zeyl. 109. 
1859 ; Cl. in Hk. f. et al, FL Brit. India 2 : 531. 
1879, p.p., quoad, typum excl. syn. et sp. Wight 
nil ; Trimen, Fl. Ceylon 2 : 208. 1893. 
Procumbent herbs; stems rooting at nodes, 
glabrous, succulent, internodes long. Leaves up to 
6x3 cm, ovate-lanceate, subobtuse or rounded at 
apex, finely crenate serrate, with numerous scattered 
hairs above, nearly glabrous beneath, flaccid, penni- 
nerved, base rounded ; petioles 1-2 cm long. 
Flowers pinkish, small, in racemes, at ends of long, 
erect, slightly glandular, pilose peduncles, terminat¬ 
ing in short apical bracts; calyx with scattered, 
glandular hairs; anthers stout, oblong; dehiscence 


poricidal. Capsules small, turbinate, smooth, 
faintly ridged, valves thick; seeds minute, numerous 
(Fig. 1), 



Herbarium specimen examined : Yoganarasimhan, 
1331, near Annappa falls, Charmadi Ghats; in 
moist rocky slopes along streams, ca 1000 m, fairly 
common, flowering and fruiting August, deposited 
at Herbarium of Regional Research Centre, 
Bangalore. The present finding represents an 
extension of its distribution in South India. 

We are thankful to the Directors of the herbaria 
at Kew, Peradeniya, Calcutta, and the Regional 
Botanist, Coimbatore, for help rendered; to Drs. M. P. 
Nayar and A. N. Henry, for their valuables- 
opinion; the Director, CCRIMH and Officer-in- 
Charge, Regional Research Centre, Bangalore, for 
facilities ; one of us (K. S.) is thankful to the 
University Grants Commission, for financial 
assistance. 


Regional Research S. N. YoganarasimhaN. 

Centre, Jayanagar, K. Subramanyam. 

Bangalore 560 oil, and 
Department of Botany, B. A. Razi. 
Manasagangotri, 

Mysore 570 006, March 25, 1976. 
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THE EFFECTS OF THE GLYCOSIDE 

MORINDINE” ON MITOTIC CHROMOSOMES 

In view of the wide distribution in plants and in possess¬ 
ing physiological action most of the glycosides like 
digoxin and digitoxin (cardiac glycosiaes) have a thera¬ 
peutic application in medicine. The antimitotic actions 
of Nerifolin, Thevetin^, Digitonin^^ ^ and Saponin 
fractions^ have been described. The water extracts 
of Nerium oleander are known to possess anticancer 
properties^ and is used for heart malfunctions. The 
antimitotic activity of the glycosides present in the 
extract has been demon.strated®^'^. Still there are 
several glycosides whose cy to logical effects have not 
been studied. As our knowledge on the effects of 
glycosides on mitosis is fragmentary the present studies 
have been undertaken. 

The genus Morinda (Rubiaceae) is economically 
important in that the various parts of the plant arc 
used in dyeing textiles and in medicine®. The glycoside 
** Morindine (6-Primeverose of Morindone C26H28OJ4) 
has been extracted and purified from the root bark 
of M. tincioria var. tomentosa Hook. f. (Rao and Reddy, 
unpublished). 

Root tips from the bulbs of Allium cepa were grown 
in 0*05% aqueous solution of “ Morindine” and fixed 
in one scries after 4, 8 and 24 hour treatments, while 
in another the bulbs treated for 24 hours were allowed 
to recover in distill^ water for 24 and 48 hours. 

Controls were grown under identical conditions. The 
cytological preparations were made by the method 
as described elsewhere®. 

As compared to the control the mitotic index (M.I.) 
showed a reduction with the period of treatment thus 
denoting the antimitotic activity. The recovery experi- 
ments-j however, showed a .return to the level of the 
control from 24 to 48 hours indicating a slow reversal 

Table I 



Treatment 
time 
(in hrs.) 


Frequency of aberrations* 


- - 

Miotic 

index 

C-meta- 

phases 

Sticki> 

ness 

Bridges 

Breakages 


Control - - 

5'81 

r-.- - 

. 

. - 




4 

5*60 

18 

9 





S 

5-34 

30 

14' 

4 




24 

3-80 

22'’ 

12 


10 



24 hr. treatment 


* 






24 hr.' recovery' 

4-60 

16 

2 





48 hr. recovery 

5-78 

•• 


•• 




* Based on 100 metaphases and anaphases. 


from the damage (Table I). The chief effect of the 
chemical was one of partial C-mitotic effect which 
increased with the period of treatment upto 8 hours 
(Fig. 1), but in 24 hour treatment the number of 
C- metaphases had shown a reduction. There, was 
also a concomitant reduction in the M.I. (Table I). 



Figs. 1-4. Hae.matoxylin squashes of Allium 
cepa 2 LftQT treatment with Morindine, x ca. 1100. . 

The Pther aberrations in the order of severity were 
stickiness, sticky bridges (Fig. 2), cells with dispersed, 
chromatin (Fig. 3) and also chromosom.e breakages 
(Fig. 4) only after 24 hour treatment. The rare 
instances of cells with dispersed chromatin are indicative 
of nuclear degeneration^®. Their absence after recovery 
shows that such pycnotic cells have degenerated 
completely. These studies reveal that like other glyco- 
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sides, Morindiae has an antimitotic activity. The 
partial damage caused to the genetic system by it is 
a slow but reversible process. 

Department of Zoology and ' P. Venkat Reddy. 
Department of Cheriiistry, P. S. Rao. 

P.G. Centre, Warangal 506009, 
and 

Cytogenetics Laboratory, S. Subramanyam. 

Department of Genetics, 

Osmania University, 

Hyderabad 500007, 

December 10, 1975. 
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‘ CHEMICAL DIMORPHISM 2 OF POLLIEN 
GRAINS OF RUBIACEAE 

Dimorphism of pollen grains for various palynological 
characters such as pollen size, size of ora, aperture 
number, exine thickness and ornamentation has been 
reported in a number of angiosperm families including 
Rubiaceae^-^. The pollen grains of a few South Indian 
species of Rubiaceae have been found to exhibit another 
dimorphic feature characterised by colour difference 
of the exine after acetolysis. This note is a preliminary 
report of this phenomenon observed in nine species. 

Polliniferous materials were procured from live 
plants, and pollen preparations made by acetolysis 
method^. After acetolysis, the pollen grains of these 
species showed noticeable difference in their colour, 
some of them being dark brownish and others clearly 
lighter, and both types occurred in appreciable fre- 
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quencies (Table I). This dimorphic feature was 
consistently observed in populations of these species 
assembled from various localities. 

Table I 

Frequency of dark coloured and light coloured pollen 


grains 


Species 

Dark 

coloured 

grains 

% 

Light 

coloured 

grains 

/o 

Oldenlandia diffusa Roxb. 

20-0 

80-0 

Neanotis monosperma Wallex 
wt and Am 

46-5 

53-5 

Guettarda speciosa Linn. 

27*3 

72-7 

Knoxia sumatrensts (Rets) DC 

26-4 

73-6 

Cant Him rheedii DC 

17*6 

82*4 

C. neilgherrensis Bedd 

55-4 

44-5 

Morinda citrifolia Linn. 

43-6 

56*4 

Psychotria globicephala Gamble 

24-3 

75-7 

Borreria eradii Ravi 

35-.4 

64* 6 


It appears that the difference in colour is due to deep 
staining of the endoexine in some grains, and this was 
particularly evident in two of the spQcits, Knoxia suma-‘ 
trensis 2 iT)i 6 . Canihiim neilgherrensis. The phenomenon 
of colour difference noticed here may be taken as 
evidence of ‘ chemical dimorphism because the differ¬ 
ence is noticeable only after the chemical treatment. 
The pollen mass consists of pollen strains of different 
physiological potential, reflected in morphological 
differences, and the present finding .may be another 
evidence to substantiate such a contention.' 

We are indebted to Prof. C. A. Ninan, for encourage¬ 
ment and facilities, and to Dr. P. K. K. Nair, National 
Botanic Gardens, Lucknow, for critical examination. 
One of us (O.P.) is thankful to the CSIR, Government 
of India for the award of a Research Fellowship. 

Department of Botany, P. M, Mathew. 

University of Kerala, Oman a Philip. 

Kariavattom P.O., Trivandrum, 

November 28, 1975. 
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SHORT SCIENTIFIC NOTES 


Leaf Spot Disease of Rubber Caused by Curvularia 
pallescens Boedijn 

During months of June-July, minute brownish 
red spots with yellow halo were noticed on leaves 
of Hevea brasiliensis in the budw^ood nursery. 
From these spots Curvularia pallescens Boedijn was 
isolated. 

The fungus grows well on potato dextrose agar 
and oats agar. The culture was slightly greenish in 
colour in the beginning but later on developed a 
black velvety, glistening appearance with its conidia 
and conidiophores. 

Artificial inoculation on rubber seedlings in the 
field and on cut shoots in the laboratory produced 
high percentage of infection. Young flushes sprayed 
with a conidial suspension from 7-day-old culture 
of the pathogen produced brownish red spots within 
24 hours. The spots are slightly raised at the lower 
surface of the leaf. Shrivelling of the leaves was 
noticed due to the infection at the copper brown 
stage. Curvularia pallescens Boedijn was isolated 
from lesions produced by artificial inoculation. 

The author expresses her sincere thanks to Shri. 
P. N. Radhakrishna Pillai, Deputy Director and the 
Director, Rubber Research Institute of India, for 
their encouragement and to CMI, Kew, England, 
for kindly identifying the pathogen. 

Pathology Division, V. K, Rajalakshmy. 

Rubber Research Institute 
* of India, 

Kottayam 9, Kerala, India, 

December 31, 1975. 

An. Analysis of Step-Drawdown Test Data—^A 
i SSmplified Solution 

? The analysis of step-drawdown test for determining 
v^ll loss constant and aquifer loss constant from 
Jacob’s equation (1946) has been simplified by merely 
solving the drawdown equations of the steps at a time, 
like simultaneous equations. The step-drawdown test 
data from Betul area in Madhya Pradesh conducted 
by the Evangelic Luther Church*Water Development 
Project have been taken to elucidate this simplified 
method. The test data were analysed using the graphi¬ 
cal method of Bruin and Hudson (1955) in the above 


project. The value of B, i.e., the aquifer loss 
constant, and C, the well loss constant, by the graphi¬ 
cal method were determined to be 0-1225 and 0-00072. 
respectively. 

The values fern the test data were introduced in 
Jacob’s equation. The siniultaneous equations for 
the two steps are as follows : 

014 = B + C X 25 .1 

and 0-146 = B + C x 33-33 .Ij 

After solving the simultaneous equations I and II, 
the value of C comes out to be 0-00072. Introducing 
the value of C in equation I the value of B combes out 
to be 0-122. Similarly taking into consideration the 
third and fourth steps, the equations may be written 


as follows : 

0-15 = B + C X 41-66 ..m 

and 0-164= B + C x 59-00. IV. 


After solving III and IV the value of B and C are 
0-1162 and 0 00081 respectively. 

From the above it is seen that the values of B and C 
calculated by the graphical method and from the pro¬ 
posed simplified solution are comparable. Hence 
this proposed method of calculating aquifer loss constant 
and well loss constant may be used conveniently. 

Central Ground Water Board, P. G. Adyalkar. 
Nagpur, November 27, 1975. V. V. S. Mani. 

S. K. Sharma. 


1. Bruin, J. and Hudson, H. E. (Jr.), ‘‘Selected method 

for pumping test analysis,” III. St a. Wat. Surv. 
Rep., 1965, No. 25. 

2. Jacob, C. E., “Drawdown test to determdne effecthe 

radius of artesian well,” Proc. Am. Soc. Civil 
Engrs., 1946, 5, 72. 

A New Disease of Sword Bean 

The authors have com.e across an interesting disease 
of sword bean {Canavalia enslformis DC). The disease 
initially shows dark-brown to black spots on the fruit, 
which later on coalesce to form irregular lesions. In 
the advanced stage not only the lesions assurn.e bigger 
size but also small round black bodies make their 
appearance. Isolations from the diseased portions 
revealed it to be Coleophoma empetri (Rostr.) Patrak 
in culture (IMI 190741). 
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The fungus was claimed as pathogen only after 
satisfying the Koch’s postulates. The artificial inocula* 
tions were successful when the fruits were injured with 
the help of sterile scalpel. Perusal of the literature^ 
revealed that it has not been reported either from India 
or elsewhere. This forms the new genus record for 
India. 

Thanks are due to Dr. Johnston and Dr. Sutton of 
Commonwealth Mycological Institute, Kew, England, 
for the identification of the fungus and to Prof. U. B. S. 
Swami for his kind encouiagement and laboratory 
facilities. 

Botany Department P. Laximinarayana. 

Post-Graduate Centre S. M. Reddy. 

(Osmania University), 

Warangal 506 009 (A.P.), 

December 3, 1975. 


1. Sam Raj, J. and Jose, P. C., Sci. and Cult., 1969, 
35, 623. 

A New Leaf Blight of Peristrophe bicalyculata 

Peristrophe bicalyculata L. grows abundantly as 
a weed in gardens, wastelands, grasslands and along 
the sides of footpath and roads. A severe leaf blight 
resulting in defoliation was observed on this plant in 
Meerut during September-October, 1975. The chief 
characteristic symptoms on the leaf are brownish, 
depressed, necrotic areas, surrounded by reddish to dark 
brown, slightly raised margins. The disease appears as 
small, round, brownish spots which become darker as 
they enlarge. Such spots sooner or later coalesce with 
each other forming large necrotic areas, chiefly along 
the margins of leaves. These lesions sooner or later 
are shed from leaves, leaving behind distinct holes. 
Severely infected leaves tend to roll up from the margins, 
get shrivelled and finally get detached from the plan t. 

Microscopic examination of preparations from 
diseased leaves and culture prepared from such leaves 
revealed the presence of a fungus, which was identified 
as Colletotrichum crossandrae Patel, Kamat and Pande. 
Pathogenicity tests were made by making cross inocu¬ 
lations on the present host and on three other plants, 
Crossandra infundibidiformis, Ruellia tuberosa, and 
Barlaria sp. of the host family. Successful infection, 
with symptoms characteristic to those observed in the 
field, developed only on the host plant indicating the 
host specificity of the present fungus. Cross inocula¬ 
tions of leaves of the above-said four plants with 
the isolate from Crossandra infundibuliformis, showed 
the development of characteristic • symptoms only on 
C. infundibuliformis. 

Although, minor insignificant differences in size of 
aceruvuli, setae and shape and size of conidia, in its 
morphological characters the present fungus resembled 


Colletotrichum crossandrae, reported earlier from 
India on Crossandra infundibuliformis^. Athongh, 
shape and size of conidia, presence or absence of 
sclerotia and chlamydospores, shape and size of 
appressoria and acervuli, host range^'^» and patho¬ 
genicity and cross inoculation tests^^ have been 

used in the past as the criteria in delineation of specie., 
in the genus Colletotrichum, ntorphologic features 
and host specificity of the present fungus, as reported 
herein, seem hardly of a magnitude for a justified 
differentiation of a new species in the genus. More or 
less similar views about morphologic characters^* 
and host specificity^* as criteria of less value 
for delineation of species in this genus have also been 
expressed earlier. Since the fungus reported herein 
is host-specific, and when compared with Colleto^ 
trichuin crossandrae shows insignificant variations 
only in respect of some of the morphologic features, 
it seems likely that the present fungus is an 
ecological variant of C. crossandrae. It has already 
been shown earlier that dimensions of acervuli, 
setae, etc., fluctuate in the same species of Colleto¬ 
trichum on different hosts^ and being influenced 
by the environment and the substratum®. 

The herbarium specimen of the type material and 
culture (C.H. MCM, 205) are deposited in the crypto- 
gamic herbarium. School of Plant Morphology, 
Meerut College, Meerut. 

Department of Botany, P. D. Sharma 

Meerut College, Meerut, D. K. Sainger* 

October 17, 1975 
(Revised May 24, 1976). 
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REVIEWS AND NOTICES OF BOOKS 


Taxonomy of Indian Mosses. By R. S. Chopra. 
(Botanical Monograph No. 10, Publications and 
Information Directorate, C.S.I.R., New Delhi), 
1975. Pp. XL 4- 631. 16 cm x 24 cm. Price 
Rs. 96*00 (Inland), $ 38.00, or £ 15.00 (Foreign). 
The moss flora of the subcontinent of India is 
quite rich and in spite of this, these fascinating 
groups of plants did not attract sufficient attention 
from adequate number of'research workers. Hence, 
it is most opportune that the Taxonomy of Indian 
Mosses by R. S. Chopra, who is well known for 
his authoritative knowledge on these plants, has 
been published by the Council of Scientific and 
Industrial Research. This treatise on mosses is a 
result of Dr. Chopra’s careful and intensive studies 
extended over a period of more than thirty years. 

After an editor’s note and a brief preface, and a 
conspectus of the various classes and subclasses, 
they are followed by an elaborate taxonomic 
account of the Musci. In all, a total number of 
nearly 2,000 species of mosses belonging to 329 
genera under 56 families are treated in a very 
detailed manner. While dealing with orders, 
families and genera the classification of Brotherus 
(1924-25) has been followed with the exception 
that Fissidentales follows the Dicranales. In the 
case of Pottiaceae Chen’s (1941, 1941 a) classifica¬ 
tion has been adopted in general. 

The systematic account of Musci (Muscophytina) 
starts with a key to the classes and subclasses. In 
each order and subclass, the general characters of 
the order is followed by the family and then the 
key to the genera and species. Author citations 
are indicated at appropriate places. The entire 
work is profusely illustrated with as many as 122 
carefully written line drawings. These are 
particularly helpful because they relate to the 
exomorphic and endomorphic characters of each 
plant, thus serving in their easy identification ; 
further, the drawings greatly enhance the value 
and usefulness of this work. The descriptions for 
ehch- taxon are very well written and throughout 
a uniformity is maintained. 

An extensive citation of references is another 
redeeming feature of this work. A carefully 
selected glossary of technical terms is provided for 
easy understanding. The index at the end is helpr- 
fill for ready reference. 


The chief editor has mentioned that the Taxonomy 
of the Indian Mosses is the last and most voluminous 
of the monographs of the series and this is rightly 
so because this excellent monograph will end as 
the largest monograph in this series. 

Dr. Chopra has to be congratulated for writing 
this taxonomic treatise on Indian Mosses and the 
Publication and Information Directorate of the 
C.S.I.R. for bringing out this botanical monograph 
in such a neat and elegant manner maintaining as 
usual their technical excellence. This work must 
find a place in all Universities and Research 
Institutions and to students of Musci in particular, 
it will serve as a valuable reference work in the 
years to come. 

K. SUBRAMANYAM, 


Introduction to Computers and Programming. 
By K. Srinivasa Rao. (S. Viswanathan, Printers 
and Publishers, Pvt. Ltd., Madras), 1974. 
Pp. xiv 4- 329. Price Rs. 15*00. 

This is a good introductory book on Computers 
and Programming. The book consists of 11 chapters. 
The first two chapters present the salient features of 
digital computers. In the III Chapter, the com¬ 
puter’s arithmetic is described. Chapters IV to IX 
deal with FORTRAN language. Chapter X deals 
with the types of computers, the number of com¬ 
puters and their location in India. Chapter XI gives 
a brief review of the applications of computers in 
the field of science, engineering, space research, 
sports, etc. 

Needless to say that there is nothing new except 
the way of presentation. The book is well written. 
It is easily understandable and it does not require 
previous knowledge of computer or programming. 
However, FORTRAN programmes for numerical 
integration of differential equations, etc., could have 
been easily included in the book without any 
difficulty. On the whole, this book packs a lot 
of information and it will be valuable to anyone 
who is interested in the elementary knowledge of 
the subject. 

G. Nath. 


.^896/76. Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-560006 
and Printed at The Bangalore Press, Bangalore-560018. 


CONFORMATION OF RANDOM POLYNUCLEOTIDE CHAINS—FREE ROTATIONAL DIMENSIONS 


A. R. SRINIVASAN 

Depariment of Biophysics and Crystallography, University of Madras, Gidndy Campus, 

Madras 600025, India 

Abstract 

Free rotational dimensions (C^ of polynucleotide chains, with four different types of 
rigid sugar residues, have been computed as a function of the linkage angle (r), using the single 
virtual bond approach. The computed Cy values for the freely rotating polynucleotides are close to 
unity, indicating that the above polymer behaves quite similar to freely jointed chains. No 
significant difference is found in the computed Cy values for a fixed r, for all the four types of 
polynucleotides. Small variations in r do not effect Cy values significantly. 


Introduction 

T*HE stifimess of polymeric chains is generally 
^ characterised by cr ™ where (r\ 

is the unperturbed mean square end-tc-end distance 
and is that calculated from a model assuming 

free rotation of the monomeric units about the single 
bonds linking the adjacent units. The free rotational 
dimensions for polypeptides^’- and polysaccharides^ 
have been reported by treating the chains comprising 
N monomeric units as a sequence of N virtual bonds 
of constant length /,,. Similar methods have been 
followed in. computing the dimensions of hindered 
polypeptides^’polysaccharides®’^ and polynucleo¬ 
tides®. Presently, we have attempted to compute 
the Q (= values of freely rotating 

polynucleotides following the single virtual bond 
scheme^ by Olson®. The polynucleotides 


have been assumed to comprise of four types of rigid 
sugar residues, viz., Cs'-endo, C2'-exo, C2^-endo and 
Cs'-exo with a fixed valence angle (r) at the linking 
phosphorus atoms. In view of the observed variations 
of this angle from 100° to a systematic study 

was undertaken to com.pute the Cy values using the 
single virtual bond approach for polynucleotides with 
four different types of rigid sugar residues, as a function 
of T. These results may help in understanding the 
effect of variations in the linkage angle on the free- 
rotational dimensions and on comparison with the 
experimental values, may also furnish information 
about the stiffness of the various polynucleotide chains. 

Theoretical Treatment 

A section of the backbone of a polynucleotide chain 
showing the virtual bonds is shown in Fig 1. The 
bond lengths and valence bond angles of the chain 



p. o') 





r (-5) 




Fig. 1. Section of the backbone of a polynucleotide chain showing the rotational angles and 


virtual bonds (dashed lines). 


Foot Note ‘‘ a" \ The rigid nucleotide concept and 
the connected virtual bond scheme have evolved from 
the original work of M. Sundaralingam and his associates. 
(Sundarialingam, M, (1973). In ‘ Conformation of 
Biological Molecules and Polymers The Jerusalem 
Symposium on Quant. Chem. Biochem. Ed. Bergmann 
and B. Pullman, 5, 417-456, Academic Press, New 
York; Yathindra, N. and Sundaralingam, M. (1975), 
In Structure and Conformation of Nucleic Acids and 
Protein—Nucleic Acid Interaction, Ed. M. Sundara¬ 
lingam and S. T. Rao, 729-748, University Press, 
Baltimore). 

Curr, vSci.—2 


backbone were taken from the compilation of ArnotF*. 
The sugar residues in the different polynucleotides 
studied in the present work were fixed in Cs'-endo, 
C2'-exo, Ca'-endo and Cg'-exo conformations with the 
rigid nucleotide geometries used by Olson®. The 
recently recon-.mended^® notation and conventions 
were followed in describing the chain param.eters. 

The general expression for calculating the chain 
characteristic ratio of an infinitely large polynucleotide 
chain was obtained by using the expression® 

(r2>,/Nl/ = [(E + <T» (E - (1) 
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were E is the identity matrix of order 3 and (T> 
is the statistical mechanical averaged matrix. (How¬ 
ever, Olson® expresses the characteristic ratio 
as (/” )oln^“ where n is the total number of chemical 
bonds in the chain backbone and l\ the mean square 
bond length). The subscript 22 denotes the (2, 2) 
element of the final matrix. The transformation 
matrix T,., which transforms a vector presented in the 
coordinate system associated with the virtual bond i 
to the coordinate system of /-I was formed follov\ing 
the procedure of Rao et al.^ 

Results and Discussion 

Since in a freely rotating polynucleotide chain all 
the orientations of the monomer units are equally 
probable, the characteristic ratios, C/, of such a chain 
may be calculated by using equation 1 by giving equal 
statistical weights to all the conformational states. The 
Cf values computed for polynucleotides with different 
types of sugar puckerings for different values of t 
are given in Table I. It is seen from Table I that the 


Table I 

Calculated values of the characteristic ratio Cf of 
freely rotating linear polynucleotide chains. 


Type of sugar 
puckering in the 
polynucleotide 
chains 

Values of Cf for different values 
of angle r 

100 ° 

101-4° 

103° 

104-5° 

106° 

Ca'-endo 

M2 

M3 

M5 

M7 

M 8 

Ca'-exo 

M3 

M4 

M 6 

M 8 

1-20 

C 2 '-endo 

1*21 

1-24 

1-27 

1-30 

1-33 

Q'-exo 

1-23 

L26 

1-30 

1-34 

1-38 


computed Q values for the freely rotating polynucleo¬ 
tide chains are close to unity, indicating that the above 
polymer behaves quite similar to freely jointed chains. 
This happens because the angle between the virtual 
bonds varies (though the angle r is kept constant) when 
the nucleotide units are rotated about the linking single 
bonds. Thus the chain formed by the virtual bonds 
tends to attain the character of a freely jointed chain. 
No significant difference is found in the computed 
Cf values for a fixed t for all the four types of poly¬ 
nucleotides. This indicates that the different rigid 
geometries for the nucleotides in the polynucleotide 
chains have little effect on the free rotational dimensions. 
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Table I also shows that there is no significant change 
in the Q values of all the polynucleotide chains for 
different r values. This again indicates that the free 
rotational dimensions of polynucleotides do not depend 
on the valence angle at the linking phosphorus atom. 
This behaviour is in contrast to that of polypeptides" 
and polysaccharides^ for which Cf is generally found 
to increase significantly with increase in r. 


Note added in proof: Since this paper was submitted 
for publication the author has learnt from Dr. N. 
Yathindra of the University of Wisconsin that he has 
obtained similar results in independent calculations but 
his results are yet unpublished. 
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SYNTHESIS OF 2-i).AZIDOPttENYLBEN2Ot]H[iAz0LES AND THE FUSED HETEROCYCLES 

DERIVED THEREFROM 

G. SHEKHAR REDDY and K. KONDAL REDDY 
Department of Chemistry, Osmania University, Hyderabad 500 007 (A.P.j 


TNTRAMOLECULAR insertion reactions of suit¬ 
ably substituted nitrenes have become the basis 
of a general method of synthesis of various hetero¬ 
cyclic systems^. In the majority of these instances, 
azides are involved as nitrene precursors. Relatively 
little is known about the intramolecular reactions of 
nitrene function with a > C = N — component of 
a heterocyclic system. The only known example of 
such a heterocyclisation involving 2 -o-azidoarylazoles 
is the formation of 6 H-indazolo (2, 3-n)-benzimida¬ 
zole (II) on pyrolysis of 2-o-azidophenylbenzimida- 
zole ( 1 ) 2 . 



’cmart~i 


With a view to studying the formation of the 
new heterocyclic systems based on this approach, 
the synthesis of 2 -o-azidophenylbenzothiazoles and 
their decomposition under thermal and photo¬ 
chemical conditions have now been undertaken. 

A convenient method for the synthesis of 
2 -o-azidophenylbenzothiazole (III, X = H) has been 
developed in the present investigation, by the con¬ 
densation of zinc salt of o-aminothiophenol with 
o-azidobenzoic acid in the presence of polyphosphate 
ester. This mjethod has been extended to the 
synthesis of three other benzothiazoles (Table I). 
The I.R. spectra of all these compounds showed a 
strong absorption at 2120—2140 cm"^, characteristic 
of the azido groups. 
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Table I 


SI. 

No. 

2-0- 

■azidophenylbenzo- 
thiazoies (III) 

Indazclo (2, 3-^) benzo¬ 
thiazoles (IV) 


X 

m.p. 

% yield 

X 

m.p. 

% yield 

1 . 

H 

133 

50 

H 

143 

75-80 

2 . 

CHa 

108 

55 

CHa 

207 

85 

3. 

CHa 

0 158 

60 

CH 3 O 163 

90 

4. 

Cl 

124 

52 

Cl 

148 

80-85 


Cyclisation of 2-o-azidophenylbenzothiazole, as a 
representative case, has been studied in detail 
under thermal and photochemical conditions. The 
exposure of benzene solution of HI ( X = H) to 
sunlight or U.V. light for three hours resulted in 
the formation of a crystalline product (IV), m.p. 
143% in 60% yield. However, the decomposition 
of the azide, under these conditions, was foundi 
to be incomplete. The mass spectrum of the com¬ 
pound (IV) revealed the molecular ion at m/e 224 
and showed a strong band at 1650 cm“i in the 
I.R. spectrum. The absence of the azido function 
in the I.R. spectrum and the molecular weight of 
the compound strongly suggest indazolo ( 2 , 3-b) 
benzothiazole structure for the compound (IV). 
It may be mentioned here that similar I.R. absorp¬ 
tion has been reported in the case of pyrido- ( 1 , 2-b)~ 
indazole^ and has been attributed to the dipolar 
canonical form. Pyrolysis of III (X = H) with 
sand for 45 minutes at 160° yielded, in addition 
to IV (X = H ; 65% yield), 15% of 2-o-ammo- 
phenylbenzothiazoles (V, X =: H). The formation 
of the latter can be explained through the nitrene 
(VI, X = H), in the triplet state, obtained by 
the loss of a molecule of nitrogen from III (X = H). 
In order to minimise the formation of by-products 
during the heterocyclisation, the azido compound 
was heated in toluene. Even after prolonged 
refluxing in this solvent no decomposition was 
observed. However, refluxing in xylene solution 
for four hours or heating a decalin solution at 
150-55° for 45 minutes gave 75-80% yield of 
IV (X = H), exclusively. Thus, heating in neutral 
solvents around 150° appears to be the optimumi 
condition for the heterocyclisation reaction. Adopt¬ 
ing this procedure, three 2 -o-azidophenylbenzothia- 
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zoles with a substituent in 6-position have been 
cyclised to the corresponding indazolo (2, S-b)- 
benzothiazoles. 

The fact that none of these 2-o-azidophenyl 
benzothiazoles decompose below 140° favours a 
stepwise mechanism and not a concerted one. 
As a means of obtaining 2-arylindazoles (VII), all 
the indazolo (2, 3-6) benzothiazoles (IV) have been 
subjected to desulphurisation by refluxing with 
Raney Ni in alcohol for 6 hours. In all these 

cases the expected 2-arylindazoles have been 

obtained in excellent yields and in pure state. 

After the completion of this work, the publica¬ 
tion of Suschitzky et alJ\ which reported the con¬ 
version of 2-o-azidophenylbenzothiazole to 

III (X n: H) came to our notice. Neither the 

method of preparation of III (X = H) nor the 
physical constants of III and IV (X = H) were men¬ 
tioned in this report. They obtained 2-phenyl- 
tetrahydroind azole on desulphurisation of 

IV (X = H) in xylene. This result, in contrast to 
the one obtained in the present work, appears uiider- 


standable in view of the drastic conditions 
employed. 

Application of this method, for the synthesis of 
other fused heterocycles from 2-o-azidoarylazoles 
is in progress. 
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COPPER (ID-ETHYLENEDIAMINE-SULFADRUGS COMPLEXES 
K. K. NARANG and J. K. GUPTA 

Chemistry Department, Banaras Hindu University, Varanasi 221 005 (India) 

Abstract 

Cupper (II) complexes of the composition Cu(en) 2 D 2 Where en = ethylenediamine and 
HD = SLilfadrugs, viz., sulfathiazole, sulfapyridine, sulfamerazine or sulfadiazine, have been prepared 
and characterized by analysis, infrared, electronic spectral and magnetic data. The complexes are 
planar and paramagnetic and the sulfadrug molecules act as anions. 


Introduction 


Experimental 


■OEACTIONS of the sulfadrugs with Zn (II), 
^ Cd (II), Hg(II)i and Cu (II)^ have been 
successfully carried out using high concentrations 
of metal salts. In alkaline medium, however, the 
-NH- protons of the sulfadrug molecules are 
expected to be labile and the drugs exist in the 
anionic form. 


OH- + HN(R) - SOa— O NHj 


-> H^O + N- (R) - O NHa 


In order to investigate such a behaviour of the 
sulfadrugs, the present study has been undertaken 
and some mixed Cu (II) compelxes of • sulfadrugs 
and ethylenediamine are reported. 


The complexes were prepared by reacting solu¬ 
tion of copper (II) chloride (10 m moles) or 
Copper (II) hydroxide (10 m moles) and ethylene¬ 
diamine (2 ml) in the minimum amount of 
water (5 ml) with hot ethanolic solution (25 ml) of 
sulfadrug (20 m moles) and ethylenediamine 
(2 ml). The resulting solids were obtained on 
keeping the reactants for 1 hr., filtered and washed 
with 50'% alcohol and dried at 110° C. 

Metal part and sulphur in the complexes were 
estimated gravimetrically and nitrogen was analysed 
by micro-analytical technique using a coleman 
N-analyzer. Infrared and electronic spectra were 
recorded on Perkin-Elmer—257 and a Cary-14 
model respectively. Magnetic measurements were 
made on Faraday Balance (Cahn, Magnetic suscepti¬ 
bility Apparatus) using Hg [CO (NCS) 4 ] as cali- 
brant. Diamagnetic currections were applied using 
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Table 1 


AnalyticaU magnetic and electronic spectral data of Copper {II)-ethylenediamine-sulfadrug complexes 


Compounds 

Melting pt. 
decompn. pt. 


Analysis (%)* 


Magnetic 
moment 
(Peff) B.M. 
temp. 19° C 

Electrnoic spectral. 

nift 

Metal 

Nitrogen 

Sulphur 

1 . Cu(e«)j(ST)a 

184°C 

ST -200° C 

8-98 

(9-09) 

20-30 

( 20 - 20 ) 

18-23 

(18-47) 

1-82 

210 , 270, 300, 590 
ST-250, 310 

2 . Cu(«n)j(SP )2 

216° C 

Sp -191° C 

910 

(9-25) 

20-22 

(20-56) 

9-18 

(9-39) 

2*05 

215, 275, 305, 570 
SP-240, 311 

3. Cu(e/7)2(SM)2 

212° C 
SM-234°C 

8-66 

(8-85) 

23-69 

(23-63) 

8-77 

(9-00) 

1-92 

222, 260, 305, 555 
SM-270, 305 

4. Cu(^«) 2 (SD )2 

213° C 

SD -253 °C 

9-26 

(9-22) 

24-76 

(24*59) 

9-04 

(9-37) 

1-99 

220, 265, 310, 560 
SD-292, 318, 332 

5. Cu(en) 2 (ST)a** 

185° C 

ST -200° C 

8-88 
(9 09) 

20-47 

( 20 - 20 ) 

18-50 

(18-47) 

2-10 

215, 270, 300, 585 
ST-250, 310 

6 . Cu (en )2 (SP)^** 

217° C 

SP -191°C 

9-18 

(9-25) 

20-70 

(20-56) 

9-59 

(9-39) 

1-99 

215, 272, 305, 570 
SP-240, 311 

7. Cu(e/i) 2 (SM) 2 ** 

214° C 
SM-234° C 

8*68 

(8-85) 

23*58 

(23-63) 

9-32 

(9-00) 

1*93 

220, 255, 305, 550 
SM-270, 305 

8 . Cu {en)i (SD)^** 

215° C 

SD -253° C 

9*14 

(9*22) 

24-35 

(24-59) 

9-73 

(9-37) 

1-88 

225, 265, 305, 555 
SD-292, 318, 332 


* Figures in parentheses are calculated values. 


** Prepared from Cu (OH)^, others from CuClg- 

Abbreviations: HST = Sulfathiazole, HSP = Sulfapyridine; HSM = Sulfamerazine, HSD == Sulfadiazine. 


Pascal’s constants. The analytical data and some 
general characteristics of the complexes are sum¬ 
marized in Table I. 

Results and Discussion 

All the Cu (II) complexes, presently reported, are 
either blue or bluish-violet in contrast to green 
Cu (II) complexes of the sulfadrugs reported 
earlier^. All the complexes are insoluble in water 
and common organic solvents and melt with 
decomposition in the range 180-220®, The course 
of reaction may be as follows : 

HD + en -> D" 

Cu -j- 2, en 7 D“-Cu {cri) i 1-^2 

The effect of pH on the UV absorption bands 
of the sulfadrugs 

/IV /-\ I \ 

appearing due to sulfanilamide group and the sub¬ 
stituent at N has been studied by Vandenbelt and 
Doub^. The acidic ionization (in alkaline solution) 
results in a shift of sulfanilamido band (240-270 mp) 
towards shorter wavelength with a little change in 
intensity while, basic dissociation (in acidic solution) 


decreases the intensity almost to disappearance of 
the band. In the present complexes, isolated from 
the basic medium of ethylenediamine, the shift of 
the characteristic sulfanilamide band to shorter 
wavelengths indicates the presence of drug anion as 
above. The absorption bands due to substituents 
at v/z., thiazole in sulfathiazole, pyridine in 
sulfapyridine, pyrimidine in sulfadiazine and 4 - 
methyl pyrimidine in sulfamerazine, observed 
between 280-320 m/^, similarly shift to shorter 
wavelengths. 

In octahedral Cu (II) complexes, a band around 
800 m,tt due to transition^ blue-shifts 

considerably due to Jahn-Teller effect as the stereo¬ 
chemistry of Cu (II) complexes departs from 
octahedral to square planar. In general, the amine 
complexes of Cu (II) are blueish-violet and have 
been shown to have planar geometry. Cu {en)f^+ 
complexes show a d-d transition band around 
550 mp (18*2 kK)^ in solid state and 545 m/u- in 
solution®. Cu{en )2 (C 104)3 and Cu (en) 2 - 
,(SCN )2 are isostructural and square planar. They 
show similar visible absorption bands around! 
520 m/i (19*2 kK) and 515 nv^ (19*4 kK) respec¬ 
tively in solid state*^. Since Cu (en) 2 'D 2 complexes 
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absorb between 550—590 dim and are either blue 
or bluish-violet, they are predominantly planar or 
at the most ‘ pseudo-octahedral with weakly co¬ 
ordinated drug anion. 

All the Cu (en)202 complexes are normal para¬ 
magnetic and the lies between 1*80-2*10 BM 
in agreement with the observed values for one 
unpaired electron in Cu (II) complexes®. 

Infrared spectra of the complexes show several 
bands in the 3500-3000 cm“i due to v NH from 
drug and en molecules. Although one of the series 
of the complexes has been prepared from copper (II) 
hydroxide but the close similarity of i.r. spectra 
of copper (II) chloride complexes indicates absence 
of OH group. When v NH, 5 NH 2 , phenyl ring, 
SOo asym., SOo Sym. and r NHo vibrational modes 
of the sulfanilamide part^^ (appearing in the regions 
3500-3000, 1660-1620, 1600-1500, 1350-1300, 

1150-1120 and 680-670 cm'i respectively) in the 
sulfadrugs and Cu {en )^\2 complexes are com¬ 
pared, after eliminating the bands due to ethylenedia- 
mine, no significant changes are observed. It 
appears that the electron density has uniformly 
distributed itself over the entire drug molecule. In 
the case of sulfamerazine and sulfadiazine com¬ 
plexes, however, the SO 2 asymmetric band shows 
lowering of ^ 10 cm’^, which may be due to the 
slight decrease of electron density over-SOo-group. 
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EFFECT OF SUBSTITUTION AND ITS LOCATION ON LIQUID CRYSTALLINE PROPERTIES OF 
CHOLESTERYLBENZOATE AND CHOLESTERYL CINNAMATE 

R. A VORA 

Applied Chemistry Department, Faculty of Technology and Engineering^ M.S. University of Baroda, 

Baroda S90 001. 


Abstract 

Cholesteryl 2- and 3-methoxybenzoates are non-mesomorphic, cholesteryl 2-nitrobenzoate is 
monotropic smectic and enantiotropic cholesteric. Cholestery 4-nitrocinnamate exhibits enantio- 
tropic smectic and cholesteric mesophases, whereas cholesteryl 4-chlorocinnamate is only cholesteric. 
The mesomorphic properties are explained by comparing these compounds with other related 
compounds. 


rflHE detailed study of many mesogenic homologous 
L series has helped to evolve some general rules 
for the effect of chemical constitution in the 
nematogenic and smectogenic compounds^. The 
effect of chemical constitution on cholesteric meso- 
phase has been also reported recently^’S. Dave and 
Vora4 and Barral et al.^, have reported ortho, 
meta, and para substituted benzoates of cholesterol 
and some substituted benzoates and cinnamates of 
cholesterol, respectively. From the study of sub¬ 
stituted benzoates of cholesterol^ it was observed 
that effect of same substituent at different loca¬ 


tions is quite interesting. Generally the order of 
thermal stability is para > parent compound > 
meta > ortho; All the substituted benzoates of 
cholesterol reported exhibit mesomorphism. Some 
more substituted benzoates and cinnamates of 
cholesterol are reported here which are compared 
with other known compounds. Transition tempera¬ 
tures of these cJompounds are reclorded in 
Table L 

Reference to Table I shows that methoxy group 
in the 4-position of cholesteryl benzoate, enhances 
cholesteric thermal stability quite appreciably bnt 
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Table I 


Transition temperatures (°C) 

Smectic 

Choles¬ 

teric 

Isotropic 

1. Cholesteryl 



4-methoxy benzoate® 

180*0 

268*0 

2. Cholesteryl 3-methoxy- 



benzoate 


153*0 

3. Cholesteryl 2-methoxy- 



benzoate 


122*0 

4. Cholesteryl 2-nitro- 



benzoate^* (98 • 5) * 

147*5 

155*0 

5. Cholesteryl 4-nitro- 



benzoate'^’’ 

191*5 

260*0 

6 . Cholesteryl 4-chloro- 



benzoate^’® 

170*0 

257*0 

7. Cholesteryl 4-nitro- 174*5 

185*0 

280*0 

cinnamate 


(decomp.) 

8 * Chalesteryl 4-chloro- 



cinnamate® 

150*0 

274*0 

9. Cholesteryl benzoate^ 

150*0 

178*0 

10. Cholesteryl cinnamate® 

160*5 

215*0 


* Values in the parenthesis indicate monotropy. 
® Sandquist and Gorton report 150*9, 156*9’. 

® Barrall etal. report 146*0, 262*0®. 


in the 2- and 3- positions, the same group destroys 
the mesomorphism. This is quite interesting. 
Substituted benzoates of cholesterol so far reported, 
irrespective of the location of the substituent 
exhibit mesomorphism. Arora et al.^, and Barrall 
et al.^, have suggested, with the help of molecular 
models that in the aromatic esters, due to the 
steric factors, twist would occur which would be 
dependent on the size of the substitutenit. in the 
adjoining phenyl ring. It would be reasonable to 
assume that the methoxy group due tO' its size and 
position would create steric hindrance in the 
molecule. Due to the steric hindrance, the benzene 
ring may not be able to assume any position in 
the plane of cholesterol molecule which ultimately 
destorys the mesomorphism. 

Cholesteryl 2-nitrobenzoate exhibits monotropic 
smectic and enantiotropic cholesteric mesophases. 
Sandquist and Gorton report only cholesteric meso- 
phase for this compound'^. Cholesteryl 4- and 3- 
nitrobenzoates exhibit only cholesteric mesophase. 
The solid-cholesteric transition temperatures of 
cholesteryl 3- and 2-nitrobenzoates do not differ 
much. The smectic mesophase is observed in the 

2 - substituted compound as it could be supercooled' 
sufficiently without crystallization to exhibit smectic 
mesophase. Compared to methoxy substituent, 
nitro substituent behaves differently in the 2- and 

3- positions. This behaviour of nitro' group is not 
surprising. Nitro group is known to enhance the 
thermal stability and the enantiotropy due to very 


Location of Cholesterylbenzoate 

high polarity of the group. Similar behaviour is 
exhibited by nitro group in other mesomorphic 
compounds^’i^^. 

Cholesteryl 4-nitrocinnamate exhibits smectic and 
cholesteric mesophases whereas cholesteryl 4-nitro- 
benzoate is only cholesteric. This is quite an 
interesting observation as difference between the 

two compounds is only a trans-CHz=CH— group. 

It would be difficult to postulate the appearance of 
smectic mesophase in a single compound by different 
modifications. —-NO^ group is known to promote 
smectogenic tendencies of a compound and more sO' 
when it does not increase the breadth of a com- 
poundi. Cholestericisotropic transition temperature 
of cholesteryl 4-nitrocinnamate is higher than that 
of cholesteryl 4-nitrobenzoate. This is due to the 
Increased length and polarizability of the molecules 
in the cinnamate ester due to the presence of trans 
—CHizrCH— group. 

Cholesteryl 4-chlorocinnamate exhibits cholesteric 
mesophase. Thermal stability of this compound is 
more than that of cholesteryl 4-chlorobenzoate. How¬ 
ever the smectic tendency is not promoted even- 
though chloro group is also known to promote 
smectic tendencies in other compounds^. 

Above discussion shows that it would require 
some more data to evolve general rules for the 
effect of chemical constitution on cholesteric meso¬ 
phase. > 

The compounds were prepared by the method 
reported earlier^’S. 

The author expresses his thanks tO' Professor S. M. 
Sethna, Dr. J. S. Dave and Professor K. N. Trivedi, 
for their interest in the work. 
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STUDIES ON THE COMPLEXES OF PENTACYANOAMMINEFERRATE (II) AND 
SOME ORGANIC BASES 

WAHID U. MALIK/^' RAMESH and Y. P. SINGH 

Department of Chemistry, University of Roorkee, Roorkee (India) 

Abstkact 

Sodium pentacyanoammineferrate (II) reacts with /j-phenylenediamine, ;?-ani 5 idine, w-tolui- 
dine arid N-methylaniline to give greenish blue complexes. The composition is 2:1 with p-phe- 
nylenediamine and 1:1 with the other three bases, confirmed by chemical analysis. Infrared spectra 
of the complexes show that the base is coordinated to iron through the amino group. Magnetic 
measurements show that iron is in the + 2 oxidation state. 


Introduction 

HE color reaction between pentacyanoammine¬ 
ferrate (il) and (III) and some organic com¬ 
pounds like aromatic amines, aldehydes, thioalde- 
hydes and hydrazines has been used for spot 
test analysis of these organic reagentsi'-^. While 
Herington-^ has carried out detailed studies on the 
reaction of pentacyanoammineferrate (III) with 
aromatic amines, very little has been done towards 
this end for pentacyanoammineferrate (II). Studies 
have thus been carried out on the reaction of 
pentacyanoammineferrate (II) with p-phenylene- 
diamine, p-anisidine, m-toluidine and N-methyl- 
aniline. 

Experimental 

N-methylaniline, p-phenylenediamine, p-anisidine 
and m-toluidine were BDH products and were 
purified before use by distillation or crystallisation 
from ethanol. Sodium pentacyanoammineferrate (II) 
was prepared from sodium nitroprusside (AnalaR, 
BDH) by the method described by Brauer‘'>. 

Bausch and Lomb Spectronic 20 Spectrophoto¬ 
meter and Elico (India) pH meter, LI-10, were 
used. 

Infrared spectra were recorded in KBr discs using, 
Beckman IR ‘20’ spectrophotometer. Magnetic 
measurements were carried out by Guoy’s method 
at room temperature (30 ± 1®C), 

Preparation of the Complexes : 

N-methylaniline, p-phenylenediamine, p-anisidine 
and w-toluidine were converted into their respective 
hydrochlorides. To 50 ml of a solution of 0*01 M 
base hydrochloride (0-005 M in the case of 
p-phenylenediamine) was added 50 ml of 0*01 M 
pentacyanoamminefeiTate (11). ^After allowing to 
stand for 1 hour, a solution of zinc acetate 
(about 4 g) in dilute acetic acid (20 ml of glacial 
acetic acid in 100 ml of water) was added to 
precipitate the green gelatinous product. This was 
filtered off immediately and washed with water till 
free from acid and Zn*H-. The product was further 

* Present address : Bundelkhand University, 
Jhansi. 

'!=*!= To whom all correspondence may be 

addressed, 


washed with alcohol, then ether and finally dried 
in vacuum over anhydrous calcium chloride. 

The complexes were chemically analysed® for 
iron and zinc after decomposing by boiling with 
aqua regia. Carbon, hydrogen and nitrogen were 
estimated at I.I.P., Dehra Dun. 

Results and Discussion 

The organic bases give bluish green complexes 
with pentacyanoammineferrate (II) in about 1 hour 
and the reaction decreased in the following order: 

p-phenylenediamine > p-anisidine > m-toluidine 
> N-methylaniline. 

Vosburg and Cooper’s method showed the 
formation of only one complex species. The 
of these complexes were observed at 715, 750, 730 
and 740 nm for p-phenylenediamine, p-anisidine, 
w-toluidine and N-methylaniline respectively. Job’s 
method and molar ratio method showed the 
stoichiometric ratio of p-phenylenediamine and 
Na.^ {Fe (CN),- (NH.^)} is 1 : 2 and of p-anisidine, 
w-tcluidine and N-methylaniline is 1:1, which is 
confirmed by chemical analysis (Table I). 

The pH of 0*01 M pentacyanoammineferrate (II) 
was 9-7 and that of p-phenylenediamine hydro- 
dhloride, p-anisidine hydrochloride, m-toluidine 
hydrochloride and N-methylaniline hydrochloride of 
the same concentration was 2*9, 4-5, 4-0 and 4*3 
respectively. After mixing, the pH rises almost 
immediately (within 30 seconds) to 6-5 in all the 
cases and becomes constant within one hour at a 
pH of 8-0, 7-8, 7-3 and 7-2 respectively. The 
rise in pH is obviously duie to the release of 
ammonia according to the following scheme ; 

Base + Na, [Fe (CNs) (NHOl->• 

Na 3 [Fe(CN) 5 (Base)] + NH, 

Magnetic measurements reveal their diamagnetic 
character, showing that iron is present as Fe--)* in 
all the complexes. The infrared bands together 
with their assignments are given in Table II. The 
band. appearing at 3300 cm"t is due to the amine 
group of the . base^ (absence, of a band around 
1600 . cm'i rules out water . of prystallisation or 
NH 3 ). The C-N band appearing around 1250 cm"i 
also shows shifts indicating, coordination through 
the arnine groups. The C = N stretching frequency 
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Table I 

Chemical analysis of the complexes 


Complex 


%Zn 

%Fe 

%c 

%N 

%H 

Zns [Fe(CN)5NH2CeH4 

NHaFe (CN)^ 

Found 

Calc. 

27*52 

28*93 

16*30 

16*51 

29*10 

28*31 

23*39 

24*77 

1-00 

1-18 

Zna [Fe (CN) 5 NHaC 8 H 4 
OCHala 

Found 

Calc. 

24*80 

24*06 

13-53 

13-76 

36*13 

35*38 

19*94 

20*64 

1*00 

1*10 

ZnaLFeCasOsNHaCeH* 

CHJa 

Found 

Calc. 

26*03 

25*05 

14*43 

14*32 

37-59 

36-83 

21*99 

21*48 

1*00 

1*15 

ZnaEFeCONDjNHCHa 

CeHJa 

Found 

Calc. 

25*75 

25*05 

14*41 

14*32 

35*97 

36*83 

22*32 

21*48 

1*00 

1*15 

Table II 

Infrared absortion bands (cmr'^) 


Complex 

V (NHs)* or 
stretching 
frequency 
due to amine 

p(C=N) 

»(€—N) 

V (Fe—C) 

V (Fe—N) 

Na, [Fe (ClSOs (NH 3 )] ■ 3HjO 

3400* 

b, St 

2040 

S, St 


570 

S, St 

490 
s, m 

Complex of pentacyanoammine feerrate (II) with 





p-phenylenediamine 


3300 

b, St 

2060 

S, St 

1320 

sh 

565 

S, St 

470 

b, St 

p-anisidine 


3300 

b, St 

2090 

S, St 

1250 

S, St 

570 

m 

500 

w 

m-toiuidine 


3300 

b, St 

2080 
s, st 

1255 

m 

580 

m 

500. 

w 

N-methylaniline 


3300 

b, St 

2070 

S, St 

1260 

m 

575 

m 

500 

w 


s-sharp; st-strong; b-broad; m-medium; w-weak. 


appears around 2080 cm"i. The band around,. 
600 cm"i and 500 cm"i may be assigned to Fe-O 
and Fe-N respectively. It is thus evident that iron 
in these complexes is coordinated to cyano ^oups 
and to the organic base throng nitrogen of the 
amine group. 
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PHYSIOLOGICAL STUDIES ON THE EFFECTS OF NUTRITIONAL IMBALANCE ON THE CENTRAL 
NERVOUS SYSTEM: EFFECTS OF THIAMINE-DEFICIENCY ON SOME KINETIC 
CHARACTERISTICS OF ACETYLCHOLINESTERASE IN THE DIFFERENT 
REGIONS OF THE BRAIN OF CHICKEN, CALLUS DOMESTIC US 
NAYEEMUNNISA 

Department of Zoology, Bangalore University, Bangalore, South India 


Abstract 

The Michaelis constants for acetylcholinesterase (E.C. 3* 1-1-7, AchE) were determined in 
the cerebrum, cerebellum, |optic lobes and medulla oblongata gof normal and thiamine-deficient 
chicken. Callus domesticus. In general the cerebellar AchE has lower Km and lower Vm on inducing 
thiamine deficiency. AchE in the optic lobes had higher Km and higher Vm (over controls) in the 
thiamine deficient birds. However, brain stem exhibited lower Km and lower Vm during thiamine 
deficiency. The significance of the changes observed is discussed. 


C ONSIDERABLE information is available on 
enzymatic activitiies in vertebrates during 
thiamine deficiency!'®. It has been demonstrated 
that the absence of thiamine affects the distribution 
of thiamine dependent enzymes that influence 
carbohydrate metabolism in birds and mammals!*®. 
Since the oxidative catabolism of lactate and 
pyruvate is essential for the normal activity of 
brain tissue, and since pyruvate is an important 
source of acetyl group of acetylcholine^, an inter¬ 
ference with the oxidative decarboxylation of pyruvic 
acid during thiamine deficiency^ may be expected to 
produce abnormalities of neuronal activity^. How¬ 
ever, information on the central nervouis system 
(CNS) activity and function during thiamine 
deficiency is lacking. Motivated by this considera¬ 
tion and keeping in view the fact that AchE 
activity is related to the electrical activity^, and 
electrical activity to the potentiality of cell response®, 
the present study was undertaken. 

Material and Methods 

Two days old white leg-born chicken, Callus 
domesticus (10-12 g) were reared in the laboratory 
at 36 ± 2° C. The controls were fed on standard! 
chicken feed. The experimental birds were fed on 
polished rice to induce thiamine deficiency!. Water 
was available ad libitum. 

The normal and thiamine deficient chicken were 
decapitated after 25 days. The brain was dissected 
and kept with Ringer!® at 0° C. The different 
regions of the brain (cerebrum, cerebellum, optic 
lobes and medulla oblongata) were separated with 
sterilized instruments, weighed in ice-cold Ringer 
and immediately used for analysis. 

The activity level of AchE was determined 
rpectrophotometrically by the method of Hestrin®. 
The mean values of AchE from 5 different tissues 
(obtained from 5 chickens) of cerebrum, cerebellum' 
optic lobes and medulla oblongata were plotted as 
(1 /v) against (1 /S) where ■ [ (w)} is the reaction 
velocity and [(S)} the substrate concentration as 
per the method of Line weaver and Burk!i. The 
slopes. Vm, and Michaelis constants (Km) were 
calculated by the method <>f least squares, 


Results and Discussion 

The results are summarized in Figs. 1-4. 

The activity levels of AchE in general showed 
an increase in the compartments of the brain 
studied, viz., cerebrum, cerebellum, optic lobes and 
medulla oblongata during thiamine deficiency. It 
is also seen (Figs. 1-4) that the increase in the 
levels of AchE activity at different substrate con¬ 
centrations showed some variation in relation to 
the region of the brain. Such an increase in 
different regions in the brain of the hypovitaminous 
chicken may either be due to the activation of 
enzyme synthetic machinery by the altered cellular 
environment prevailing in the brain or due to an 
increase in the rate of enzyme synthesis. 

In the present study the Km values of AchE in 
the different regions of the brain of normal and 
thiamine deficient chicken were found varying. 
This suggests that the enzyme substrate affinity is 
not identical for all the regions and for the same 
region in thiamine deficiency. One should expect 
decreased enzyme substrate affinity as a consequence 
of high ES dissociation velocity or a relatively low 
Km values in the case of AchE of optic lobes and 
of cerebellum in thiamine deficient birds. The 
slope of the curve (Km/V) bears a proportionate 
correlation with the present alteration of enzyme 
reaction velocities. The AchE of medulla oblongata 
had higher in control and also in thiamine 

deficient animals than the activity levels of AchE 
in other regions of brain (Figs. 1-4). 

The comparison of v and S reveals a steeper 
curve for cerebral AchE of normal and thiamine 
deficient chicken than the AchE of other regions, 
thus manifesting the sensitive affinity (Fig. 1). The 
kmetic characteristics of AchE show greater 
efficiency of cerebellar AchE than the AchE of 
other regions investigated, with Km. value less than 
the other regions in thiamine deficiency. But in 
the controls, the kinetic characteristics of AchE show 
.greater efficiency of AchE of optic lobes than the 
AchE of other regions with Km value less than 
the other regions. Thus, the substrate kinetic 
Pharactenstics of AchE of control and experiment 
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Figs. 1-4. Line weaver and Burk plots along with typical (V) versus (S) plots for acetylcholinesterase 
of cerebrum (Fig. 1), cerebellum (Fig. 2), optic lobes (Fig. 3) and medulla oblongata (Fig. 4). Each 
point in the plots is a mean of 5 observations made utilizing tissues from 5 chicken. The as:av 
mixture contained 0-5 ml of 2% homogenate, 0-5 ml of buffered substrate (0-1 N NaCl + 0*02 M 
MgCL, 4- Acetylcholine chloride at different molar concentrations + 0-005% gelatin in 0-02 M 
phosphate buffer of pH 7 ): The mixture was incubated at 25° C for 2 minutes and the reaction 
was stopped by adding 1-0 ml of alkaline hydroxylamine hydrochloride solution (1:1 m'xlure of 
2-0 M hydroxylamine hydrochloride and 3-5 N sodium hydroxide). After an additional one minute, 
0-5 ml of 4N hydrochloric acid was added followed by 0-5 ml of 0-37 M ferric chloride (in 0-1 N 
hydrochloric acid) ‘solution. The optical density of the final solution was read in a DU~2 
Beckman Spectrophotometer at 540 nm against distilled water. A blank was prepared in TiC 


same manner excluding the enzyme. Enzyme 
lyzed/mg/minute. O.O Thiamine deficient 

groups demonstrate that during thiamine deficiency 
AcliE becomes less efficient as indicated by the 
elevated Km values (Figs. 1-4) in optic lobes 
during thiamine deficiency and hence the active 
sites are affected in this compartment of the brain 
during thiamine deficiency. Whereas in the 
cerebrum, cerebellum and brain stem, the decreased 
Km indicates that the enzyme is more efficient arid 
the active sites are not affected during thiamine 
deficiency in these compartments of the brain. 

However, in general the kinetic characteristics of 
AchE of experimental group show greater emphasis 
towards the first order reaction pattern where 
maximal velocity is obtained, while the AchE of 
control group represents a tendency towards the 
zero order reaction nattern on the lines suggested 
by Neurath and Schwertt2 at relatively low 

vS levels. 
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PATHOLOGIES IN INTERACTING MASSIVE 
VECTOR AND SCALAR FIELDS 

Field theory of high spin particle interactions 
suffers from troubles of various sorts both at the 
quantized and classical levels. Johnson-Sudarshan 
effecti, causality violation-’^, Lorentz non-covariance^ 
and breakdown of constraints^ are some of the 
pathologies afflicting high spin field theories. We 
here, report the results of a study concerning the 
possibility of causality violation and breakdown of 
constraints in the mutual interaction between a spin 
one held and a spin zero field imder several model 
coupling schemes. Apart from its pedagogic value 
this investigation brings to light certain curious 
but mild forms of pathology which do not seem 
to have been noted before. 

We first consider the simplest coupling of a 
massive neutral vector field to a complex scalar 
field with an interaction Lagrangian of the form, 

at ig Kb<i>] (1 

The equations of motion that follow from this are ; 
02 - m2) A„ - 6;, c)x Ax - - ig 

^2) 

02 - ^2) ^ ig [2 0x Ax -i- <Ac)x Axl (3) 

02 - ^2) --■= - ig [2 0x ) Ax -(■ <At Axl 

(4) 

Equation (2) is not a true equation of motion since it 
does not contain the second time derivative of A^. 
The constraint in (2) is eliminated by taking the 
divergence of eq. (i) and making use of eqs. (3) and 
(4). This gives the '^jecondary constraint : 

A, = ^4^ [<^f A, + 0, ) <!> K 

+ <^t0„,l)A,]. (5) 

When <f>^ \ we can substitute eq. (5) in 

eq. (2) to get the constraint-free equation 

02-m2) A,- 

■f A(jl bp ((/>f <t>) + bp {0^ ) ^ 

+ h'fj^.(l> A^}] + ig4>] — 0 

( 6 ) 

When the scalar field assumes a value for which 
<;6 = the secondary constraint relation breaks 

down. However, it can basily be shown that the 
loss of constraint is a Lorehtz-covariant phenomenon 
and consequently olir theory does not exhibit the 
type of non-covariance observed by Jenkins^. 


The characteristic determinant D (n) of the 
system, of eqs. (6), (3) and (4) is found by 
replacing -> in the second derivative terms 
and evaluating the determinant of the coefficients of 
A^, (fi and 

D(«)^02)8(1^ (2) 

Normals to the characteristic surfaces are deter¬ 
mined by setting D (/z) = 0. We see that the 
propagation in causal unless (ji = m-jlg- and at 
this particular value of the scalar field the nature 
of propagation is undetermined in that normals 
can be space-like, light-like or time-like. We note 
that it is precisely at this value that the secondary 
constraint breaks down. 

Setting up the quantized version of the above 
theory in the usual fashion we observed that in the 
S-irfatrix in interaction picture normal-dependent 
terms survive and hence the quantized theory is 
non-covariant. This result may be taken as an 
elaboration of the Jenkins conjecture^ that a theory 
manifesting causality .violation at the classical level 
is non-covariant at the quantized level. 

Modifying the interaction Lagrangian (I) to the 
form i 

t 

ig [ 0 ^ ) ^ - (k'^b- g- i)> ( 8 ) 

we find that in the resulting theory field propagation 
is causal and there is no constraint breakdown at 
any value of the scalar field. The corresponding 
quantized theory is Lorentz-covariant also. 

Proceeding, in exactly the same way as above, we 
can establish 'analogous results for the interactions 
between neutral vector and neutral scalar field, 
complex vector and neutral scalar field and complex 
vector and complex scalar fields. 

Department of Physics, K. Babu Joseph. 

Cochin University, M. Sabir. 

Cochin 682 022, 

January 21, 1976. 
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LOW TEMPERATURE MAGNETIC SUSCEPTI¬ 
BILITY OF THULIUM SESQUIOXIDE 
'Study of rare-earth sesquioxidc has been a subject of 
considerable interest in recent years. All rare-earths 
form sesquioxides where theh ions are presumed to 
exist in trivalent state. Antiferromagnetic ordering 
have been observed^ ^ in some of these oxides (TbgOa 
EroOa, YbaOjj and DysOg) at low temperatures. To 
the best of our knowledge the magnetic studies of hol- 
mium and thulium and sesquioxidc have not yet 
been reported in literature. In this note we report 
the magnetic susceptibility and magnetization of Tm 203 
from 4-2""K to 270° K. No magnetic ordering have 
been observed in this compound upto 4-2°K. 

Tm 203 with a stated purity of 99-9% was procured 
from Fluka AG Switzerland. It has cubic (C-type) 
structure, with room temperature cell parameter a 
10*488 A. It belongs to space group (Ia3) and has 
16 molecules per unit celF. 

The magnetisation of the sample was measured 
using Foner magnetometer. In this technique sample 
vibrates perpendicular to a constant and homogeneous 
magnetic field direction, and the alternating signal 
induced in a pair of pick up coils is measured and 
compared to that from a nickel sample. The naagneti- 
zation of the sample (1 to 50 mg) could continuously 
be recorded from 4*2 to 300° K at the magnetic field 
from 0 to 10 kgauss. 

The results are shown in Fig. 1. The x~^ T 
curve is a good straight line up to the lowest temperature 



Fig. 1. The magnetisation (M) and the inverse- 
magnetic susceptibility (x~^) vj temperature (°K) .of' 
the powdered sample of Tm^Oav 


and thus obeys the Curk Weiss law with Curie constant 
C «» 13 • 51® K/g. mole and paramagnetic Curie tempera¬ 
ture ^ — 20® K. The only magnetic ion in this 

sample is Tm®+. In the ground state^ it has J »= 6, 
L= 5, S = 1. This gives a magneton number [p^ = 
^J(J 1)] for this ion as 7*57. Experimental value of 
p can be obtained from the value of C using the rela¬ 
tion^ 

p =(3kC/2N^i/2 (1) 

where k is Boltzmann constant, N the Avogadro number 
and B the Bohr magneton. The number 2 is coming 
in' denominator because each molecule contains two 
Tm^+ ions. On computation one gets the experi¬ 
mental value of p = 1-35. This value agrees fairly 
well with the theoretical value. 

All the rare-earth sesquioxides studied are antiferro¬ 
magnetic and hence it is expected that TaioOs may 
also be antiferromagnetic. The Curie-Weiss behaviour 
of X supports this inference. However a negative 
value of 6 and Curie-Weiss law behaviour can also 
come purely due to crystal field effect, whose contri¬ 
bution is larger than KT below 100° K even for the 
cubic symmetry^. Thus Curie-Weiss behaviour observed 
may be the combined elfeet of crystal field and anti¬ 
ferromagnetic exchange interaction. It can be said 
with certainty that TnioOs does not exhibit any magnetic 
order upto 4*2°K. 

Authors are thankful to Prof. Olof Beckman of 
Uppsala University, Sweden, for allowing them to take 
these measurement in his laboratory. 

Department of Physics, H. B. Lal. 

University of Gorakhpur, Virendra Pratap. 

Gorakhpur, 273001, 

November 22, 1975. 
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INFRARED SPECTRAL STUDIES OF N-PHEN\L 
AND N, N'-DIPHENYLTHIOUREA COMPLEXES 
WITH METAL IONS 

Introduction 

Thiourea class of compounds has not been studied 
extensively except for the first ir.cnr.ber, thioirea^’^. 
The com.plexes of thiourea (tu) with Zn (II)> Cd (11) 
and Hg (H) chlorides ha\e already been reported and 
their infrared spectra str.died by Swaminathan and 
.Irving*-. There are reports about the synthesis and 
infrared spectral studies related to complexes of thioureasi 
with Ni(II)2, Co (tI)^ Fe (111)4, Mn (II)° and Pd (II)« 
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The monosubstituted N-phenyl thiourea (Ptu) and the 
symmetrically disubstituted N, N-diphenylthiourea 
(DPtu) complexes with Zn (11), Cd (II) and Hg (II) 
chlorides have been, investigated by us. Amongst 
these complexes, Ptu and DPtu con'iplexcs with ZnClj 
and HgCl 2 are reported recently’^. The composition 
of the (Complexes is different and the structural assign¬ 
ments are based on the assignments of Yamaguchi®. 
Experimental 

Metal chlorides and other chemicals were of Analar 
grade. The complexes were prepared by treating the 
hot metal chloride solution in methanol with a slight 
excess of hot Ptu solution in the same solvent. The 
solution was concentrated and cooled in ice. The 
product was washed with methanol and dried in vacuum. 

The above procedure was followed for DPtu com¬ 
plexes, but the complexes crystallise out on concentrating 
the solution. The complexes were analysed for metal, 
chloride, nitrogen and sulfur by standard procedures. 
The analytical data are given in Table I. 

Table 


comparing the infrared spectra of thiourea with seleno- 
urea have assigned a band 630 cirr^ to C-S stretching. 
In Ptu and DPtu a band at 638 cirr^ and 630cm-i 
respectively could be assigned to CS stretching 
(Table 1). The v CS (stretching frequency) is reduced by 
20-30cnr Mn the DPtu complexes as in Ptu complexes 
of Zn (ll), Cd (II) and Hg (II). This observation 
reveals -the coordination of substituted thiourea with 
metal ions through sulphur. 

* The far infrared spectra of the above metal complexes 
contain- medium strong to strong bands in. the region 
210 to 290“^ which indicate the existence of M-S 
band (Table I). These are clearly distinguished from 
M-Cl stretching vibrations found in. the region 270 
to 340cm-T The band splitting for v (Zn-Cl) indicates 
the increased covalency of the bond compared to that 
of other metal complexes. The appearance of only 
one band in the case of (HgDPtU 2 Cl,) and (ZnPtU 2 CL) 
indicates vibrational coupling of M-S and M-Cl 
stretching frequencies. Since divalent Zn, Cd and Hg 


Elemental Analysis Infrared Frequencies 

Complex - - 



Metal % 

Cl % 

c o> 
o /o 

N % 

V CS 

V M-Cl 

V M-S 

Ptu 





638 ms 



ZnCb . 2Ptu 

14-88 

(14-84) 

15-98 

(16-08) 

14-45 

(14-55) 

12-62 

(12-72) 

622 111 


277 s 
287 s 

CdCh . 2Ptu 

23-18 

(23-06) 

14-45 

(14-55) 

13-35 

(13-13) 

11-60 

(11-49) 

596 m 

319s 

283s 

’HgCl, . 2Ptu 

34-67 

(34-82) 

12-39 

(12-31) 

11-00 

(11-14) 

9-65 

(^•73) 

592 5 

327-331 mb 

277 s 

DPtu 





630 s 



ZnCh . 2DPtu 

10-90 

(11-03) 

12-13 

(11-96) 

10-77 

(10-81) 

9-48 

(9-45) 

610 ms 

315 ms 

328 ms 

290 s 

CdCh . 2DPtu 

17-40 

(17-58) 

11-19 

(11-09) 

9-81 

(10-01) 

8-75 

(8-^76) 

601s 

273 s 

238 s 

HgCl. . 2DPtu 

27-60 

(27-54) 

9-80 

(9-74) 

8-88 

(8-81) 

7-66 

(7-69) 

600 mw 


261s 


The values in the parenthesis are the calculated values. 

s = Strong, ms = Medium Strong, w Weak, mb = Medium Broad, mw — Medium Weak. 


The infrared spectra of the samples were recorded 
in nujol mull on a Carl-Zeiss UR 10 Spectrophotometer 
from 4000-400 cm-^ and Beckman I.R. 12 Spectro¬ 
photometer from 400-200 cni"-^. 

Results and Discussion 

The complexes have 1: 2 stoichiometry and they are 
colourless and amorphous. Jensen and Nielsen^ by 


have strong tendency to form tetrahedral complexes, 
the complexes presently discussed m.ay have tetrahedral 
stereochemistry. 

The authors thank Prof. C. C. Patel, I.P.C. Depart¬ 
ment and Mr. K. Subramanyam, of CISL of the Indian 
Institute of Science, Bangalore, for infrared spectra 
and Dr. M. A. Pujir for help in analyst. 
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A CONVENIENT METHOD FOR THE PREPA¬ 
RATION OF oc-ARYLAMINO PHENYL ACETIC 
ACIDS 

McKenzie and. coworkers^ prepared oc-phenylamino 
phenyl acetic acid by condensing oc-helophenyl acetic 
acid with aniline. We have prepared oc-arylamino 
phenyl acetic acid of the type CgHs-CH (R) COOH 
where R = phenylamino; o-, m- and /?-tolylamino 

O’ and _p-anisylamino; m- and i?-chlorophenyl amino; 
i7-bromo and p-iodophenyl amino, etc. They have 
been prepared by hydrolysing oc-arylamino phenyl 
acetonitriles, first by treating with concentrated H2SO4 
as a result of which amide formation takes place which 
then gets hydrolysed by aqueous sodium hydroxide 
solution (10%) to the corresponding acids. This 
method is found to be convenient and the yield of the 
products is also very good. 

Experimental 

{a) Preparation of cc-arylamino phenyl acetonitriles 
They have been prepared by the method suggested 
by Sandhu and coworkers^. The different substituents 
R, % yields and the m.p. in ° C are as follows: 

Aryl, 85, 90°; ^7-tolyl, 79, 75°; /w-tolyl, 82, 95°; 
p-tolyl, 80, 110°; c>-anisyl, 85, 68°; /7-anisyl, 86, 80°; 
wi-chloro phenyl, 80, 78°; p-chloro phenyl, 78, 70°; 
p-bromo phenyl, 76, 100°; ^-iodophenyl, 60, 75°- 
All compounds gave correct N-analysis. 

(6) Prepara lion of cc-arylamino phenyl acetamide 
oc-Phenylamino phenyl acetonitrile (0-025 mole) 
was dissolved in concentrated sulphuric acid (10 ml) 


below 10° and kept for 48 hours at room temperature* 
Contents were then poured into ice-water and filtered. 
The filtrate was made alkaline by aqueous sodium 
hydroxide solution. The product obtained was crystal¬ 
lised from alcohol. 

Different substituents R, % yield and the m.p. in 
°C are as follows: 

Aryl, 75, 120°; c^-tolyl 63, 110°; m-tolyl, 60, 100°; 
/7-tolyl, 65, 129°; d?-anisyl, 72, 165°; p-anisyl, 74, 105°; 
m-chloro phenyl, 62, 103°; p-chloro phenyl, 58, 146°; 
i7-bromo phenyl, 70, 174°; i7-iodophenyl, 74, 172°, 
All compounds gave correct N-analysis. 

(c) Preparation of arylamino phenyl acetic acid 
oc-Arylamino phenyl acetamide (0-025 mole) was 
mixed with aqueous sodium hydroxide solution (10%) 
and refluxed for 4 hours. It was diluted with .ice- 
water and filtered. The filtrate was then acidified with 
concentrated hydrochloric acid. The product obtained 
was crystallised from alcohol. 

Different substituents R, % yield and the m.p. in 
°C are as follows: 

Aryl, 55, 179° (Reported 175°); ^?-tolyl, 50, 149°; 
m-tolyl, 53, 145°; iJ-tolyl, 51, 164°; o-anisyl 49, 
280°(^/); p-anisyl, 51, 173°; m-chloro phenyl, 48 
147°; p-chloro phenyl, 45, 175°; p-bromo phenyl’ 
46, 171°; p-iodophenyl, 42, 160°. 

All compounds gave correct N-analysis. 

Authors are thankful to Saurashtra University for 
research facilities and for research scholarship to one 
of us (S. B. B.). 
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MIXED LIGAND COMPLEXES OF COBALT (HI) 
CONTAINING N, N'-TETRAMETHYLENEBIS 
(SALICYLIDENEIMINE) AND BIDENTATE 
LIGANDS 

In recent years there has been considerable interest 
on the transition metal complexes of quadridentate 
Schiff bases l^'^. As the number of the carbon 
atoms in the methylene bridge increases from 
^ = 2to«=:3or4 the stereochemistry of the 
metal (II) complexes [where M = Co (II) andl 
Cu (II)} clhangies from square pljanar to tetra- 
hedral^"'^. We have recently reported the synthesis 
and characterisation of cobalt (III) complexes of 
saltnS, where saltn = N, N'-trimethylenebis 
(salicyiideneimine). In this preliminary communica¬ 
tion we report the syntheses of several new 
cobalt (III) mixed ligand complexes of salbn and 


Curr. Sci.—5 
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bidentate ligands like acetylacetone, acetoacetanilide, 
tropolone, N-benzoylphenylhydroxylamine and pico- 
linic acid. The complexes have been characterised 


mixture of chloroform and ethanol. The analytical 
and electronic spectral data of the complexes are 
given in Table I. 


Table I 


Analytical and electronic spectral data of mixed ligand cobalt (III) complexes^^ ® 


Complex 

c 

Co 

%N 

Band I 
cm~^ 

Band II 
cm-^ 

Band HI 
cni"^ 

[Co (acac) (salbn)] 

Co CjaH-isCjN. 

Found; 
Reqd.: 

12*6 

13-05 

6-3 

6-19 

16,840 (2-65) 

25,640 (3-90) 

38,830(4-86) 

[Co (acan) (salbn)] 

Co Ci>8N28(}4N3 

Found: 
Reqd.: 

IM 

1M5 

7-7 

7-94 

16,670 (2-51) 

25,840 (3-88) 

39,220(4-82) 

[Co (tropolone) (salbn)] 
Co CosHoaOiNo 

Found: 
Reqd.: 

12-5 

12-45 

5-8 

5-91 

16,840(2-57) 

25,970 (4-12) 

39,530(4-88) 

[Co (BPHA) (salbn)] 

Co C3lri2804N3 

Found: 
Reqd.: 

10-0 

10-44 

7-6 

7-43 

17,030(2-46) 

25,910(3-78) 

38,760 (4-70) 

[Co (pic) (salbn)] 

Co C 04 H 02 O 4 N 3 

Found: 
Reqd.: 

: 12-8 
12-42 

9-2 

8-84 

17,010(2-66) 

25,840 (3-81) 

38,020 (4-71) 


« Abbreviations: acac = deprotonated anion of acetylacetone; acan = deprotonated anion of acetoace¬ 
tanilide; BPHA = deprotonated anion of N-benzoylphenylhydroxylamine and pic = deprotonated anion of 
picolinic acid. 

^ Figures in the parentheses indicate log c. 


by elemental analysis, electronic spectra, conductance 
and magnetic measurements. 



I. n = 2, salen 
n:3, saltn 
n: 4 , saibn ^ 

Co (salbn), where salbn = N, N'-tetramethylenebis 
(salicylideneimine), was prepared according to the 
method of Hariharan and Urbach^. [Co (salbn)} 2 O 2 
was prepared wy following a similar procedure as 
described^ for the synthesis of [Co (salen)}oOo, 
where salen, m N, N'-ethylenebis (salicylideneimine). 
. The mixed ligand complexes were prepared by 
reacting [Co (salbn)}o 02 (0-0014 mole), and the 
appropriate bidentate ligand (0-0028 mole) in 
boiling ethanol. The resulting green solution was 
-filtered and the partial evaporation of the filtrate 
gave green precipitates of the complexes. These 
were purified by recrystallisation from 1 : 1 


The magnetic susceptibility measurements (27° C) 
of the complexes by the Gouy method indicate that 
the complexes are diamagnetic suggesting octahedral 
structure for these cobalt (III) complexes. The 
low molar conductance values of the complexes 
(AM = 5 ohm“i cm2 mole"i) in methanol are 

indicative of the non-electrolytic nature of the com¬ 
plexes. The complexes exhibit two ligand field 
bands in chloroform solution at around 17000 and 
26000 cm"i due to the probable transitions 

^A. ^T, and respectively^*^. 

o - 0 ^9 CJ 

The high molar absortivity of the band at 

^ 26000 cm"i indicates some contribution from 
the metal-ligand charge transfer transitions. The 
band at around 39000 cm"i is assigned to the charge 
transfer and intraligand transitions. In these 
mixed ligand complexes the quadridentate ligand 
salbn adopts an unusual non-planar twisted con¬ 
formation and the bidentate ligand occupies two 
cis positions similar to that of cis-jS-iCo (acac) 
(salen)} 11 . 

The synthesis of mixed ligand complexes using 
other bidentate 00, NO and NN donor ligands 
and also the synthesis of similar heterochelates with 
the ligands I (n = 5 and 6 ) are in progress, and 
the details will be reported in due course. 

The authors are grateful to the University Grants 
Commission, New Delhi-1, and the faculty research 
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Inorganic and Physical A. Syamal. 

Chemistry Laboratory, V. D. Ghanekar. 

Department of Chemical 
Technology, 
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February 16, 1976. 
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PROTON-LIGAND FORMATION CONSTANTS 
AND FORMATION CONSTANTS OF 
Tl(I)-3;5-DINITRO SALICYLATES 

Although the co-ordination chemistry of salicylic 
acid is well documented, the study of its derivative> 
the 3: 5-Dinitro salicylic acid (DNSA), remained 
neglected until quite recently. Metal complexes of 
DNSA with Be (n)\Cu(II)2’^Ni (11)2^42, Co (ID^-^ds^ 
Mn(II)2, Zn(II)2, UO, (nY'\ Fe V (IV)^ 

Mg(Iiyo, A1 (mY\ Ga and In (III)i^ are 

reported in the literature. No work seems to have 
been made to study the complexing tendency of DNSA 
with T1(I). The present work deals with the same. 
The proton-ligand formation constants of DNSA 
and formation constants of its complexes with T1 (I) 
have been determined employing half-integral (HI), 
point-wise calculation (PC) and linear plot (LP) methods. 
Refined values of the formation constants have been 
obtained by the method of least-squares. 

Experimental 

All the chemicals used were of Analar grade. 

Polymetron model CL-41 pH-meter was used for 
pH-metric titrations conducted at 30° C. Measure¬ 
ments were made with an accuracy of ±0*05 pH 


units and the reproducibility of the readings was of 
the same order. 

pH-metric titrations of solutions of (i) free HCIO 4 , 
(ii) free HCIO 4 + DNSA and (iii) free HCIO 4 E 
DNSA +Tl(I), were performed in 50% (v/v) aqueous 
ethanol medium against standard NaOH solution while 
maintaining the ionic strength at 0*1 M NaC 104 . 

The experimental set up and method of calculation 
is the same as described earlier^®-^^. 

Table I 


Proton-ligand formation constants of DNSA 


pH 


, 77a - ^ 

pH 


lOE 

2 -/7a 

log 

1 -n^ 

21 

L47 

-0-052 

7-6 

0-83 

+ 0-688 

2-2 

1-36 

-0-249 

7-8 

0-72 

+0-412 

2-4 

1-23 

-0-524 

8-0 

0-59 

+0-158 

2-8 

MO 

-0-954 

8-2 

0-44 

-0-092 

30 

1-08 

-1-060 

8-4 

0-38 

- 0-212 

3-2 

1-05 

-1-278 

8-6 

0-29 

-0-380 

3-4 

105 

-1-278 

8-8 

0-22 

-0-720 


Results and Discussion 

The Irving-Rossotti expression^® was used for the 
calculation of n^,n and p(L). In the calculation of 
/ 1 a, 71 and p(L), the concentrations were corrected for 
the changes in volume as a result of addition of the 
alkali during the titrations. A series of values of n^, 
Ti and p (L) corresponding to different B-values (pH- 
meter readings) were calculated (Tables I-II) and the 
formation curves for the ligand and the complex 
were obtained by plotting n vs. pH and / 1 a. vs. /?(L) 
respemively (Figs. 1-2). The values of log pKj^, log 





550 


Letters to the Editor 


[ Current 
Science 


Table II 





Formation constants of Tl (I)- 

DNSA 



pH 

h 

P(L) 

h 

log ;-:: 

1 —n 


h 

P(L) 

1 " 

log --- 

2 — n 

1-048 

0-429 

6-400 

-0123 

1-036 

1-125 

4-989 

-0-845 

1-048 

0-573 

6-167 

+0-049 

1-031 

1-184 

4-875 

- 0-434 

1-048 

0-685 

5-933 

+0-339 

1-028 

1-286 

4-710 

-0-196 

1-042 

0-795 

5-679 

+0- 589 

1-024 

1-389 

4-580 

+0-073 

1-041 

0-927 

5-230 

+1-107 

1-021 

1-542 

4-418 

+0-481 


Table HI 


Method 

logpKi« 

logpK2« 

logKi 

log K 2 

HI 

8-15 

2-07 

6-30 

t 

4-45 

PC 

8-21 

2-00 

6-27 

4-29 

LP 

8-17 

2-02 

6-25 

4-45 

LS 

•• 

-- 

6-01 

4-35 

Average 

value 

8-17 

2-03 

6-21 

4-38 


FfG. 2. 



0 


o 


Fig. 4. 



pK ^2 and also log K^, log K 2 were recorded directly 
from the respective formation curves from the integral 
values of and h and are recordedi n Table III. Refined 
values were then obtained by point-wise calculations 
as well as linear plot method (Figs. 3 4 ). Least-squares’ 
method is also employed for the calculation of log 
and log K 2 . 


The values of proton-ligand formation constants of 
DNSA can be con?pared with those of Chaudhur- 
and Taylor’^^, Dube and Dhihdsa^^ and Jahagirdar 
and Khanolkar^. Because of the different experi, 
mental conditions used in the present investigation 
our values are slightly different, however, the order 
of proton-ligand formation constants are similar. 
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Perusal of Table II (Fig. 2) shows that n values SYNTHESIS OF CHROMANONES FROM 

never exceed 1 * 6 indicating thereby the formation of 4“HYDROXYCOUMARIN 

only 1:1 and 1:2 complexes of T1(I) with DNSA. ^ mmunication^ on the cyanoethylation 

In view of very low concentration of Ti (I) (1 x 10'* M) of hydroxycoumarins, leading to the synthesis of different 
used in the titration, formation of poly-nuclear complexes coumarino-chromanones, we have reported that the 
may be ignored. Titrations performed with different cyanoethylation of 4-hydroxycoumarin with acrylo- 
ratios of metal to ligand showed that the formahon experimental 

constants are independent of metal ion concentration, condit^'ons 


The ratio log K^/log K 2 is positive and that the 
separation factor between the first and the second 
formation constants is well within the expected range. 
A large difference between log and log Kg and a 
high value of log Ki/log K 2 is due to the possible steric 
hindrance on the linking of the second ligand molecule 
expected for Tl (I) ion. 

Authors’ thanks are due to Principal Shri N. M. 
Dube, and Dr. P. G. Sant for providing facilities and 
to the U.G.C. for the award of a research grant. 

School of Studies in P. V. Khadikar. 

Chemistry, 

Vikram University, Ujjain (M.P.), India, 


Government College, P. S. Deshmukh. 

Khargone (M.P.), India, 

November 19, 1975. 
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We now wish to report a one step synthesis of couma. 
rino-chromanones from 4-hydroxycoumarin by heating 
the latter with acrylic, a-methylacrylic, crotonic, j 8 , 
dimethylacrylic and cinnamic acids in the presence of 
PPA at about 120° for five hours. In all cases the 
coumarino-chromanones were isolated as pale yellow 
or brown crystalline solids from alcohol in yields ranging 
from 30 to 35%. The structures of the coumarino- 
chromanones were evident by the formation of crystal¬ 
line 2 , 4-DNPs as well as from their i.r. and n.m.r. 
spectral data. 



I; Ri = R3 = R3==H 

196-97°, 2, 4 D.N.P. M.P. 258-60° 

II; Ri =R 3 =:H; R 3 = Me; 

213-14°, 2, 4 D.N.P. M.P. 254-55° 

III; Rj = Me; R^ = R 3 =H; 

209-10°, 2, 4 D.N.P. M.P. 264-65° 

IV; Ri = R2 = Me R 3 = H; 

184-85°, 2, 4 D.N.P. M.P. 249-51° 

V; Ri =Ph; R^ = R3 = H; 

258-60°, 

Compound V was crystallised from formic acid. 

The i.r. (nujol) spectrum of the coumarino-chroma¬ 
nones showed two bands around 1725 and 1680 cm“^ 
corresponding to the C = O band of the coumarin 
and the chromanone respectively. The n.m.r. (CDCI3 
-f DMSO) of I, II and III showed the following signals 
(I): S2-9 (2H; t\ CHg next to C = O; J = 3Hz); 
8 4-95 (2H; /; CH 2 next to O; J = 3Hz); S7r^8 
(4H; m\ aromatic); II 8 1-2 (3H; t/; CH 3 ; J=3-5 
Hz); 82*8 (IH; m\ >CH); 84*6-4*8 (2H; /; 
CH 2 , J : 3Hz); 8 7/^8 (4H; m; aromatic); III in 
CF3COOH 8 1*8--^1*9 (3H; ^;][CH 3 ; J = 6 Hz); 
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83(2H; broad S; CH.,); 8 5* 1 ^ 5-4 (IH; broad 
S; >CH); 8 7-4-8-4 (4H; m; aromatic). 

An important evidence for the chromanone structure 
of the above compounds was also obtained by the 
fact that the compound IV prepared by the above 
method was found to be identical (m.ni.p.; i.r.) with 
the chromanone synthesized by Shizuri et by the 
condensation of 4-hydroxycoumarin with /3-^-dimethyl- 
acryloyl chloride in the presence of pyridine. 

We have also observed that the above synthesis 
of couniarinochromanones is a general one and takes 
place with 6 -, 7- and 8 -methyl 4-hydroxy coumarins 
with the above a, ^ 8 -unsaturated acids in the presence 
of PPA. 

All the compounds gave satisfactory C, H, N analysis 

We are thankful to Ciba-Giegy Research Centre 
and Hoechst Research Centre for obliging us with 

i.r. and n.m.r. 

Department of Organic Suneel Dike. 
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Bombay-32, October 10, 1975. 
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BIS (2-METHYL-A-OXADIAZINE-4, 6 -DiONE)- 
5-SULFONYL 

The reaction of acetylisocyanate with sulfonyldiiso- 
cyanate leads to bis (2-methyl-A“'^’-oxadiazine-4, 
6“dione)-5-sulfonyl. 

Ulrich described the reaction of acetylthiocyanate 
with methylisocyanate^. The preparation of bis (2- 
methyl-A“‘^’-oxadiazine-4, 6-dione)-5-sulfonyl, by the 
reaction of acetylisocyanate and sulfonyldiisocyanate, 
is analogous to the previously reported preparation 
for 2,5-diraethyl-A“‘®^“OXadiazine-4, 6 -dione-, 2-methyl- 
5-phenyl-A“ ^^^“Oxadiazine-4, 6 -dione^ and 3-chloro- 
sulfonyl-6-methyl-2H-l, 3, 5-oxadiazine-2, 4 (3H)- 
dione^ The reaction was complete in ^ hour, at 
60°-70°C, yielding a brown compound (I) (decomp, 
at 82° C). 

The ^H-NMR spectrum of bis (2-methyl- a^ 
oxadiazine-4, 6-dione)-5-sulfonyl, which was recorded 
in deuterium dimethylsulfoxide, shows a signal at 
T = 7 * 9 ppm for the methyl protons. 

The I.R. spectrum (in KBr) shows the usual absorp 
tions for the C = O, S = O and C-O-C groups at 
1710, 1175 and 1050 cm“\ respectively. The mass 
spectrum was difficult to interpret due to thermal 
decomposition in the inlet system. 


Reaction Scheme: 

H3C-C 


N 


C=o o=c 

II II 

N— SO.> —N 


o, 


+ 


\ 

C—CH 3 

N 

/ 


H 3 C—C C =0 0 ==-C C—CHo 


N N— SO 2 

\r/ 


II 

o 


(I) 


-N N 

\c/ 

y 

O 


Experimental Data 


1. Preparation of acetylisocyanate {see ref. 5), 

2. Preparation of CqHqN^QqS (/).—Acetylisocya¬ 
nate (2*9 g.; 0*033 mole) was heated with sulfonyl- 
diisocyanate (2*5 g; 0*017 mole) at 60-70° C for} 
hour. Bis (2-methyl-A" ^^^‘Oxadia 2 ine- 4 , 6 -dione)- 5 - 
sulforyl, crystallized on cooling (yield 1*2 g: 45 %)^ 
(Found: C—30*07%, H—2*13%, N—17*83% and 
8—10*72%). (Calculated: 0—30*20%, H— 1 * 88 %, 
N—17*53%, 0—40*25% and S—10*06%). 

The author wishes to thank Prof. H. P. Latscha and 
Mr. R. L. Sharma for their help in obtaining elemental 
analyses. 
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TRILETE SPORES FROM KALADGI BASIN, 
SOUTH INDIA 

Present Work 

During the course of our micropaleophytological 
studies of the Kaladgi group of rocks, certain interesting 
trilete spores belonging to Group Triletes are recognised 
for the first time. Samples containing these spores 
are recovered from ‘ Chitrabhanukot Dolomite ’ and 
Chikshellikere Limestone ’ of the Lokapur Formation 
and froni ‘ Machkandi Argillite ’ of Mudhol Formation 
—a new classification established for the Kaladgi 
Group (Viswanathiah, 1974—under publication). 


rays short, of the three rays two are more prominent 
and extend for 2 /i, 1 /x thick, third ray extend for 1 • 5 /x. 

LeioUgotrilelum sp. Fig. 2. 

Description: Spore body brown, spherical, 14At; 
wall 1 fx thick, smooth, surface opaque; trilete rays 
distinct, short, two rays are prominent, extend till the 
periphery. 

Genus: Stenozonoligolriletes Timofeev, 1958. 

Type species: Sienozonoligotriletes validus Timofeev, 
1958. 

Stenozonoligotriletes sp. (Fig. 4) 
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Machkandi argillite 
Laksanhatti dolomite 
Niralkeri breccia 
Vajramatti quartz-arenite. 

Yadhatti argillite 
Petlur limestone 
Jalikatti argillite 
Chikshellikeri limestone 
Chitrabhanukot dolomite. 

Manoli argillite 
Mahakut breccia 
Bilgi quartz-arenite 
Salagundi conglomerate 


—Unconformity— 

DHARWAR SUPER GROUP 

Occurrence of trilete spores are reported from Vencian 
and Cambrian deposits in different parts of U.S.S.R. 
(Timofeev, 1960, 1966). Trilete spores much different 
from those described in this paper have been recorded 
from Dharwars (Venkatachala et al., ’1973), Bhimas 
(Venkatachala and Rawat, 1973) and Vindhyans 
(Salujha et al., 1971). The trilete mark in the spore 
from the Dharwar material is very faint and only a 
tetragonal compression mark. The mark observed 
in the specimens of the present study is distinct and 
prominently developed wherein each ray extends from 
1/3 radius to the end of periphery. Detailed morpho¬ 
logy and dimensions presumably bear phylogenetic 
relationship with similar spores or spore-like bodies 
of the early Precambrians on one hand and with those 
occurring from Cambrian onwards on the other. 

Taxonomic notes : 

Group: TRILETES Reinch, 1881. 

Sub-Group: OLIGOTRILETES TIMOFEEV, 1963 

Genus: Leioligotriletum Timoreev, 1958. 

Type species: LieioUgotrUetum crassiun (Naumova) 
Timofeev, (1949) 1959 (Fig. 1) 

Description: Spore body pale brown, spheroidal, 
13 X 12 ax; wall 1 /u, thick, single layered, smooth 
surface opaque; triradiate slit distinct,, peripheral 


Description: Sub-triangular (equilateral), spore body 
brown, 9/x; wall l(x thick, punctate, surface subopaque; 
trilete slit broad and distinct, rays extend almost upto 
the periphery, one of the rays is longer, and extends 
for 6*5/x, 1-5AX wide. 



(Magnification X 500) 

Figs. 1-4. Fig. 1. Leioligotriletum crassum (Na.umova.) 
Timofeev. Fig. 2. LeioUgotriletu sp. Fig. 3.Archaeo~ 
zonotriletes sp. Fig. 4. Stenozonoligotriletes sp. 

Sub-Group: LOPHOZONOTRILETES 
Naumova, 1937 

Genus: Archaeozonotriletes Naumova, 1953. 

Archaeozonotrileies sp. (Fig. 3) 

Description: Spore body brown, sub-triangular, 
38 X 28 A^; wall 1 /x thick, smooth, slightly wavy, surface 
subopaque; trilete rays distinct, enclosed in thick 
folds, rays extend upto the periphery, folds 10/x wide. 

The Junior author (A. P. Mahalakshmamma) ac¬ 
knowledges the help extended by Sri. M. J. Chandra¬ 
sekhara Gov/da, Department of Geology, Manasa 
Gangotri, by providing the required material for this 
work. 
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NOTE ON THE PRESENCE OF TRIASSIC AND 
PERMIAN SEDIMENTS IN SUB-SURFACE, 
SHUMARWALI TALAI AREA. JAISALMER 
DISTRICT, RAJASTHAN 

The Pre-Jurassic history of Western Rajasthan shelf 
is little known. So far, the presence of Triassic and 
Permian sediments in sub-surface have not been 
reported from this area. 

The objective of this note is to report the first 
discovery of the presence of sub-surface Triassic and 
Permian sediments in the Shumarwali Talai area of 
Rajasthan. This finding further clears the doubl 
on the presence of Permo-Triassic sediments in Western 
Rajasthan. 

In the course of exploration for hydrocarbons in 
one of the exploratory well at Shumarwali Talai (27° 
11' 12": 70° 17') below the Lathi formation (Liassic, 
Lukose, 1971), about 515 metres thickness of sedi¬ 
ments have been penetrated. On the basis of well 
preserved assemblage of spore and pollen present in 
these sediments, 260 metres of sediments are of Triassic 
age, and below this succession, 255 metres sediments 
are of Permian age (full thickness of Permian not pene¬ 
trated). 

, Lithologically the sediments of Triassic age comprise 
mainly of greyish white, occasionally dull brown, 
medium to coarse grained, quartzose, angular to sub- 
angular, non-calcareous, sand and soft to moderately 
hard, non-calcareous claystone. The palynological 
evidence suggests that these sediments have been depo¬ 
sited under non-marine environment. The characteri¬ 
stic spore and pollen assemblage recorded in the Triassic 
sediments comprises of Gliscopollis sp. (Fig. 1), Staplini- 
sporites sp. (Fig. 2), Tigrisporites sp. (Fig. 3), Regulati- 
sporites sp. (*), Guttatisporites sp. (*), Lundbladispora 
sp. (*), Bascanisporites sp. (*), Ovalipollis sp. (Figs. 4 
and 5), Taeniaesporites sp. (Fig.6), Striatites. sp. (Fig. 7), 
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Distriatites sp. (Fig. 8), Samaropollenites sp 
(Fig. 9). 

Underlying the above succession, the sediments of 
Permian age comprise of mainly grey, brownish white, 
medium to coarse grained, poorly sorted, non-calcareous, 
quartzose, occasionally pyritic sand and variegated 
soft to moderately hard claystone. Subordinate 
percentage of carbonaceous grey shale is also present. 
The palynological evidence suggests these sediments 
have been deposited under shallow marine environment 

The characteristic spore and pollen assemblage 
recorded in the Permian sediments comprises of— 
Cyclobacutatisporites sp. (Fig. 10), Calmospora sp. 
(Fig. 11), Verrucosisporites spf*), Sulcatisporites 
Virkkipollenites sp. (Fig. 12), GuttulapoUenites sp. 
(Fig. 13), Corrisacites sp. (Fig. 14), Hamia-pollenites sp. 
(Fig. 15), Mahudapoltenites (Fig. 16), Distriatites sp, 
(Fig. 17), Protohaploxypinus sp. (*), Striatopodocarpites 
(*), Falcisporites sp. (Fig. 18), Trochosporites sp. 
(Fig. 19), Potonisporites (Fig. 20), Lueckisoporites spp. 
(*), Illinites sp. (*), Micrhystridium spp. (*), Veryha- 
chium valensii (Fig. 21), Veryhachium sp. (Figs. 22-23). 



Figs. 1-23 

Spore and pollen assemblage present in these sedi¬ 
ments are comparable with the palynological assemblage 
reported from Triassic and Permian Strata in the Salt 
Range, West Pakistan (Balme, 1970). 

*Not illustrated. 
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CHANGES IN PHOSPHOLIPID CONTENT OF 
BLOOD AND MALPIGHIAN TUBULES OF 
EPILACHNA DODECA-STIGMA MULS. 
(COLEOPIERA) 

Although numerous analyses of phospholipids of 
vertebrates have been made, similar studies on insects 
are relatively recent^'^. Except for the works of Crone 
(1964)'^^, Taylor and Hodgson (1964)®, Bridges and Watts 
(1975)^ others are on phospholipid composition of 
whole insects. Similarly much emphasis is given, to 
the influence of diets on the patterns and composition 


of phospholipids in insects®-^®. It is reasonable to 
believe that the concentration of phospholipid in 
individual organs might be different from that of the 
whole organism. So the present study was under¬ 
taken to investigate the changes in the concentration 
of phospholipid in the blood and malpighian tubules 
of Epilachna dodeca-stigma under various physiological 
conditions. 

Male E. dodeca-stigma of the same age and more 
or less of the same size were starved for two days in 
separate jars each containing 8-10 insects. They were 
then fed regularly with the flowers of Hibiscus rosachi- 
nensis for 8 days. They were later transferred to separate 
jars and kept without food along with a control set 
of insects that had free access to these flowers. Blood 
and malpighian tubules were collected at regular inter¬ 
vals employing adequate number of insects. Total 
phospholipid was estimated by the method of Annino 
( 1964 ) 11 . 

The analytical data of the total phospholipid content 
in blood and malpighian tubules of normally fed and 
starved E. dodeca-stigma are shown in Table I. The 
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Table I 

Phospholipid in ^ E. dodeca-stigma 


Malpighian tubules mg/100 mg 


Blood mg/100 ml 


reriou 

Fed 

Starved 

Fed 

Starved 

0 hour 

0-39 ±0-002 

0-41 ±0-001 

15-4 ± 0-04 

14-8 ± 0-16 

8 hours 

0 -45 dz 0 001 

0-43 ±0-002 

16-2 ±0-18 

16-4 ± 0-81 

16 hours 

0 -40 ±0 -001 

0-43 ±0-008 

15-1 ± 0-21 

13-2 ± 0-21 

24 hours 

0-40 ±0-002 

0-45 ±0-002 

14-6 ± 0-08 

16-2 ±0-64 

32 hours 

0-40 ±0-006 

0-34 ±0-008 

15-8 ±0-3 

14-6 ±0-32 

40 hours 

0-41 ±001 

0-32 ±0-006 

14-8 ± 0-18 

14-3 ± 0-01 

48 hours 

0-39 ±0 002 

0-34 ±0-004 

H- 

o 

13-2 ± 0-82 

56 hours 

0-40 ±0 001 

0-32± 0-008 

15-3 ±0-14 

10-8 ±0-81 

64 hours 

0-42 ±0 002 

0-33 ±0-006 

14-8 ±0-41 

9-1 ±0-41 

72 hours 

0-41 ±0 004 

0 -29 ±0 -004 

15-2 ±0-62 

7-4 ± 0-62 

80 hours 

0*40 ± 0 008 

0-26 ±0-001 

15-3 ±0-38 

5-2 ±0-56 

88 hours 

O'39 ± 0 001 

0-24 ±0-008 

15-1 ±0-81 

4-9 ±0-82 

96 hours 

0'4l±0 006 

0-21 ±0-004 

14-8 ±0-64 

3-6 ±0-91 
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phospholipid content ranges from 0'39i0 002'- 
0-45 ± 0*001 mg/100 mg of malpighian tubules and 
14*6 ± 0*008~16*2±0*18 mg/100 ml of blood. 
The total phospholipid content of these tissues consider¬ 
ably decreases during starvation. However after a 
full meal both these tissues acquire a slightly elevated 
level (Table I). The blood phospholipid, with an 
initial decline at 16 hours starvation depicts a slight 
increase till 24 hours, thereafter, it gradually decreases 
till 96 hours. The malpighian tubules on the other 
hand, with an initial marked increase in phospholipid 
content upto 24 hours, show a sharp decline at 
32 hours whereafter maintaining more or less a constant 
level upto 64 hours, once again exhibit a gradual fall 
till 96 hours. 

Since the insects die or becom.e inactive at the end 
of fourth day of starvation, no estimation could be 
made beyond this period. The fall in the blood phos¬ 
pholipid content is more significant than that in the 
malpighian tubules. Though information on the 
tissue lipids of other insects are not available except 
for silkworm^^, it is worth mentioning that phospho-. 
lipid content of blood and malpighian tubules of 
normally fed male E. dodeca-stigma is more or less 
constant. 

The author wishes to express his thanks to Dr. K. J. 
Joseph, Professor and Head of the Department, for 
his encouragement. 

Department of Zoology, U. V. K. Mohamed. 
University of Calicut, 

Kerala, India, August 14, 1975. 
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A SIMPLE NEW TECHNIQUE TO DEMON¬ 
STRATE THE PRESENCE OF GIANT NERVE 
CELLS (RETZIUS’ CELLS) IN THE SUB- 
PHARYNGEAL AND SEGMENTAL GANGLIA OF 
THE COMMON INDIAN CATTLE LEECH, 
POECILOBDELLA GRANULOSA 

Central nervous system of leeches consists of a 
pair of cerebral ganglia, a pair of peri-pharyngeal 
connectives, a sub-pharyngeal ganglionic mass, com¬ 
posed of four pairs of ganglia fused together, and 
a ventral nerve-cord, made up of segmental ganglia. 
Although a lot of work has been done on the 
Indian leechesi, even the presence of giant nerve 
cells (Retzius’ cells) has somehow completely 
escaped the attention of all the workers. A very 
simple technique has been developed to demon¬ 
strate these cells. Chilled C^ -formol - fixed 
frozen sections (5-10 .u) of the (freshly taken out) 
central nervous system of leeches were suitably 
processed for alkaline phosphatase by the method 
of Gomori*\ These paired cells can be seen 
clearly embedded in the central neurofibrillar 
network of the sub-pharyngeal and segmental 
ganglia and depicting extremely intense enzymatic 
localization. The activity is in extreme contrast 
to the characteristic punctate reaction in the 
surrounding neurofibrils, but similar to the one 
seen in the neurons, surrounding the core. Some 
work has been done on the gross morphology, 
neuronal geometry and electrophysiology of the 
Retzius’ cells^"<‘’'^^. However, their precise func¬ 
tion is not yet known. Considering that each cell 
is electrically coupled with its contralateral partner, 
but not with the partners in the adjacent ganglia, 
paucity of their fine arborizations and thereby 
minimal synaptic contacts, their involvement in the 
control of dominating common motor responses 
and the stereo-typed behaviour of the leeches has 
been speculated. 

The demonstration of such giant cells by the 
technique, communicated here, presents a fascinat¬ 
ing biological material for neuro-anatomical and 
physiological work. It can also be used in laying 
to rest the metameric controversies in certam 
leeches. There is a significant segmental tele¬ 
scoping in leeches owing tO' cephalization. This, 
as well as the absence of inter-segmental septa in 
adult leeches put the criterion of segmental 
demarcation at stake. There have been two schools 
of thought on this issue. Some workers emphasize 
that the first annulus, which bears the characteristic 
tactile and photoreceptor sensillae, should be 
regarded as the external evidence of the beginning 
of a segment!'". Others-'^ regard the nervous 
system as the basis for determining the segmental 
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limits, a view widely held now. Such an idea, 
however, requires a thorough study of the ganglional 
geometry and pattern of innervation before a final 
word about the segmental condition in a leech can 
be saiid. The pi'esent method of studying the 
Retzius’ cells provides a short cut to this neuronal 
method of determining segmental constitution or 
composition. A glance at a section, processed 
accordingly, gives a clear-cut idea about the 
number of segments involved in the sub-pharyngeal 
ganglional architecture, which is otherwise very 
complex due to cephalization, segmental telescoping 
and lack of internal septa in adult leeches. 



Fig. 1. Horizontal section of the sub-pharyngeal 
ganglionic mass along with the first pair of segnaental 
ganglia, showing strong activity in the Retzius cell 
(R) and their connecting fibres (IF), X 39. 
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OCCURRENCE OF ENDOPOLYPLOIDY IN 
ABDOMINAL SCENT GLANDS OF CHRYSOCOMIS 

PURPUREUS (WESTW.) PENTATOMIDAE— 
HETEROPTERA 

Review of the literature shows that ther© is a 
paucity of knowledge on the differentiation and 
nuclear changes undergone by the first pair of 
abdominal scent glands of Chrysocoris purpiireus. 
However, scent glands in certain other Heteroptera, 
and their role in defence or pheromone secreting 
activity have been well demonstrated^. The first 
pair of abdominal scent glands in C. purpureas are 
of developing non-functional type in all the instars 
whereas the 2nd and 3rd pairs are fully functional 
in all the nymphs. After the final instar the 
2nd and 3rd pairs of nymphal glands degenerate 
and the first pair of developing nymphal glands 
become functional in 2-3 days old adult bugs of 
both sexes. The present study was undertaken to 
investigate the occurrence of endopolyploid nuclei 
in the first pair of abdominal scent glands of 
adults and nymphs of both sexes of a pentatomid 
bug, ;C. purpureus. 

In adult bugs, the abdominal scent glands are 
situated dorsolaterally. just above the third 
abdominal air sac. The abdominal scent glands 
were dissected out and fixed in Camoy’s solution. 
The fixed glands were hydrated and hydrolysed in 
N HCl at 60° C for 8 min^ and stained in feulgen 
solution for 2 hours. Some glands were also 
stained by the haematoxylin technique. The 
endo'polyploid gland cells can easily be found in 
squa.sh preparations due to their enormous size. 

Post-embryonic developmental study of the gland 
cells clearly exhibits mitotic stages with diploid 
number (Figs. 1-4 \ n 6 + XY)- *^. In the 
differentiating dells of the gland, endopolyploidy 
regularly succeeds mitosis. The nu/:lear division 
was usually not observed after third instar stage. 
Different degrees of ploidy were also encountered 
during post-embryonic development (Figs. 5 and 6). 
Abdominal scent gland of the adult is charac- 
tcri.-^ed by the enlarged secretory cell (Fig. 7), has 
a relatively clear boundary with characteristic giant 
nucleus. Each secretory cell has an exocuticular 
complex end-apparatus with an elongated canaliculus 
to drain out the cellular secretion into a reservoir^. 
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The giant nuclei of both sexes exhibit different 
structures, either the chromatin is uniformly 
distributed or it is organised in the 

form of chromatin bundles. However, it is 
not possible to make accurate counts or 
descriptions of the chromosomes. Further, cyto- 
photometric {i.e., DNA content) measurements are 
essential to enunciate the degree of ploidy. A 

change in the gene activity may be the cause for 
the abrupt transition from the mitotic to 
the endomitotic cycle during development. The 
continuous activity of the chromosomes appears to 
be one of the advantages of endomitotic growth as it 
permits high synthesis of nucleic acids. Ecdysone 
and juvenile hormones of insects were believed to 
cause gene activation'‘ <>. Probably, the syntheti¬ 
cally active cells of the abdominal scent glands 
require an enlargement of nuclear surface. 



Figs. 1-7. Abdominal scent gland squashes of 
C, piirpnreus. Figs. 1-4. Mitotic stages from 
3rd instar showing Pro, Meta, Ana and Telophases, 
X ca 1,100. Figs. 5 and 6. Degree of ploidy 
during 3rd instar, note variation in nuclear size, 
X ca 1,100. Fig. 7. Adult endopolyploid cell, its 
giant nucleus and end-apparatus. Arrow indicates 
exocuticular end-apparatus. Small interstitial nuclei 
adjacent to cell boundary are also seen, x ca 950. 
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ON MONOGENETIC TREMATODES FROM 
UPENEUS VITTATUS (FORSKAL) 4.ND UPENEUS 
SULPHUREUS (CUVIER) OF WALTAIR COST, 
BAY OF BENGAL 

The recovery from the gills of the Waltair coast 
fishes Upetieus vittatus and U. sulphureus of a diclido- 
phorid monogenean which appears to be new to 
science has allowed us to comment on monogenea 
of these fishes. It is well known that considerable 
host specificity is displayed by monogeneans and 
species of Upeneus harbour characteristic parasites. 
This is the first time that a comprehensive survey of 
Monogenea of Waltair coast fishes has been under¬ 
taken. 

In the pedunculate nature of the clamps, the specimens 
collected from Waltair resemble the genus DicUdophora 
(Diesing, 1850) but in the limited number of testes 
and genital hooks as well as in the general morphology, 
it comes close to the genus Upenicola Unnithan 
1966. 

Unnithan^ described Upenicola upeneoides from 
U. vittatus of the South-West Coast of India. 
Although work has been done on Monogenea of fishes 
of East Coast by Chauhan-, especially in the north¬ 
eastern parts of Bay of Bengal and Monogenea in 
the more southern region have been studied chiefly 
by Ramalingam^, no information is available on the 
Monogenea of fishes in the neighbourhood of Waltair 
coast. In view of the fact that Mamaev'^ recently 
deSvribed two more species, Upenicola dlgitata and 
U. capheni from Upeneus spp. from the gulf of Tonkin, 
North Vietnam, it appeared well worth reporting on 
the Monogenea of Waltair coast fishes U. vUiatus 
and U. sulphureus. 

The specimens obtained by us from the fishes 
U. vittatus and U. sulphureus are definitely different 
from the genus Upenicola. It is proposed to erect 



VoL 45, No. 15 1 
Aug. 5, 1976 J 


Letters to the Editor 


559 


a new genus and the name Upenicoloides is suggested. 
The new genus differs from Upenicola in having 
pedunculated clamps, 12-15 testes, 6-8 genital hooks 
and vitellaria extending into the posthaptor. 
The genus occurs on the gills of both U. vittatus and 
U. sulphureus. The characters of the new genus 
combine the features of the genera Dicltdophora and 
Upenicola, so as to warrant ihe errection of a new 
genus. 

I am thankful to Prof. K. Hanumantha Rao, for 
guidance. Thanks are also due to UGC for the 
award of a Junior Research Fellowship. 

Department of Zoology, T. Vijayalalitha Kumari. 
Andhra University, 

Waltair, October 27, 1975. 
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EFFECT OF INSECTICIDES ON THE NERVE 
CONDUCTION IN PERIPLANETA AMERICANA L 

Introduction 

The insecticidal action brings about functionsl changes 
in the nervous system (Narahashi, 1971). Yamasaki 
and Ishii (1954 u) demonstrated that DDT poisoned 
roaches show convulsions and symptoms of paralysis. 
In the DDT poisoned insects, the spontaneous dis¬ 
charge in the nerve cord is increased in frequency and 
the synaptic transmission is facilitated (Dresden, 1949; 
Harlow, 1958; and Heslop and Ray, 1959). The 
present study was conducted to provide information 
on the effects of insecticides on the nerve conduction. 

Materials and Methods 

Since electrical potential is the only signal easily 
observable while the nerve is in excited state, electro- 
physiological techniques were used in the present work. 
The following experimental procedure was adopted. 

The nerve cords were extracted taking care not to 
touch the nerve cord with hand or any metallic instru¬ 
ment. The extracted nerve cord was fixed in electrode 
box containing Hoyle’s locust saline. One end of 
the nerve cord was connected to the output of an 
electronic stimulator and the other to the input of a 
cathode ray oscilloscope. The stimulus was fed into 
the nerve cord and the conductivity recorded in terms 
of the spike height in the oscilloscope. The stimulus 
was given only when the nerve was out of saline. The 
stimuli of different frequencies and at varying time 
intervals given and the effect of both was seen keeping 
one or the other parameter constant, 


The insecticides were sprayed on the body of the 
insects after finding out LDs^ for each insecticide 
by the usual screening tests. LDsq for aldrin was 
found to be 0* 3% and for BHC 0-25% the insecticidally 
treated animals were dissected and nerve cords extracted 
in an identical manner to that of controls. 

Observations 

It was observed that with the increase in time duration* 
the spike height decreased and with the increase in 
frequency of stimulus, the spike height increased 
(Tables I and II). This increase was more in case of 
BHC than in aldrin treated insects. In both cases, 
increase was so large that at high frequencies, it was 
not possible to record the spike height (Table II). 

Cathode Ray Oscilloscope Readings in Untreated 
and Treated Periplaneta americana 

Table I 

Effect of time of stimulus on the spike height 
Pulse frequency: 25 (constant) 


1. No. 

Time 

milli 

seconds 

Spike height (cm) 

Untreated Aldrin 
treated 

BHC 

treatec 

1. 

0-2 

M 

30 

3-8 

2. 

0-5 

M 

2-6 

3-4 

3. 

1-0 

1-0 

2-3 

30 

4. 

2'0 

0-9 

2-1 

2-6 

5. 

20-0 

0-8 

1-9 

2-4 

6. 

50-0 

0 1 

1-9 

2*0 


Table II 

Effect of pulse frequency of stimulus on the spike height 
Time : 0*5 milli seconds (constant) 


SI No 



Spike height (cm) 


quency 

Untreated Aldrin 
treated 

BHC 

treated 

1. 

2 

0-9 

2-9 

3-6 

2. 

5 

M 

3-2 

3-8 

3. 

10 

1-3 

3-6 

4-0 

4. 

25 

1-4 

3-9 

Unrecord- 

able 

5. 

50 

1-6 

Unrecord- 

able 

do. 

6. 

100 

2-0 

do. 

do. 
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Discussion 

The coatact insecticides usually find their entry into 
the body and exert a toxic action at the nerve membrane 
or at the synaptic functions. It has been suggested 
(Narahashi, 1971) that conditions of ataxia, hyperacti¬ 
vity and convulsions observed in insects are due to 
neuro-muscular actions of the insecticides. 

In the case of aldrin treated insects, it was seen that 
by giving repetitive impulses, the action potential 
of the nerve cord progressively increases. In BHC 
treated insects, the excitability is still more. Ulti¬ 
mately it becomes unrecordable in both cases of treat¬ 
ment. BHC is a stronger poison and produces more 
severe convolutions leading to paralysis. Lindane 
which is a y-insomer of BHC, also produces similar 
effects (Yamasaki and Ishii, 1945 b). In Lindane 
poisoned insects, the effect on the central nervous 
system dominates over that of peripheral nervous 
system. It has been shown that the frequency of 
spontaneous discharges in the nerve cord is increased 
significantly by lindane treatment (Harlow, 1958; 
Yamasaki and Ishii, 1954 6). Symptoms of poisoning, 
in the present case seem to be due to a response to 
the hormonal action (Roan and Hoppins, 1961) or 
due to the release of a toxic substance (Shakland and 
Kearns, 1959; Hawkins and Sternburg, 1964; Blum 
and Kearns, 1956; Sternburg e/a/., 1959). Symptoms 
may also be attributed to the destruction of the capacity 
to maintain normal ionic balance [Welsh and Gordon 
(1947), Gordon and Welsh (1948), Mullins (1954, 
1955)]. 

A cknowledgement 

The author is grateful to Dr. S. C. Rastogi for 
guidance and to the Head of the Department for 
providing necessary facilities. 

Dept, of Biological Pradeep Kumar Miglani.* 

Sciences, 

B.I.T.S., Pilani, India, 

April 14, 1975. 


*** Present Address : Pradeep Kumar Miglani, Head, 
Department of Zoology, I.B. College, Panipat-132103, 
India. 
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ABNORMAL DEVELOPMENT OF EARHEADS IN 
RICE iORYZA SATIVA L.) DUE TO THE WHITE 

TIP NEMATODE {APHELENCHOIOES BESSEYl 
CHRISTIE, 1942) 

Infestation by the white tip nematode (Aphelen- 
choides besseyi) in rice at heading stage is known 
to result in twisting and shortening of apical part 
of boot-leaf, poor emergence of panicle andi 
reduction in earhead length!’^. Spikelets present a 
shrivelled, bleached or chaffy appearance^. During 
October, 1975 many early maturing rice varieties 
at heading stage on the Farm at the Central Rice 
Research Institute, Cuttack, showed the above 
symptoms and were found to be affected by the 
nematode. Besides, Bala, Cauvery, Mtu-Vl 
mutant-2, etc., showed twisting of flag-leaf and 
poor emergence of panicle. In Jay anti, MR 1550, 
etc., which were flowering, only those rachii with 
spikelets containing the nematodes in the active 
stage were elongated. (Fig. 1.1). In Ac 4156, 
JBS 158 and IBS 1527, etc., the glumes, lemma 
and palea of spikelets which contained the 
nematodes were out-grown as thin leaf-sheath like 
structures (Figs. 1.2, 1.3 and 1.4). These 

deformities in field infestation by this nematode 
prompted further inoculation studies. 

Inoculations were given to blooming spikelets of 
JBS 1527 and Ac 4156 each with {a) 50 active 
adults of A. besseyi with a small drop of distilled 
water (6) their extract macerated in distilled 

water and (c) distilled water. The inoculum or 
water drops were placed in the vortex of lemma 
and palea. On the 11th day, 19 spikelets in 

JBS 1527 inoculated with nematodes contained 
7 to 38 active nematodes and immature stages. The 
spikelets showed the same abnormal growth of 

the glumes, lemma and palea as in fields (Fig. 1.5). 
Only four spikelets in Ac 4156 inoculated with the 
aqueous extract of the nepiatodes sliowed ipajforipa'i 
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tion (Fig. 1.6). All the treated spikelets showed 
kernel development. 



Fig. 1. Abnormal development of ears and 
spikelets in rice due to A. besseyi. (1) Jayanti, 
(2) JBS 158, (3) JBS 1527, (4) Ac 4156-field 
infestation. (5) JBS 1527 and (6) Ac 4156 under 
inoculated condition. 

The above results confirmed the abnormal develop¬ 
ment of earheads due to A. besseyi infestation and 
indicated the action of a growth promoting sub¬ 
stance. Growth stimulation of weed Sporobolus 
poiertii due tO' the infestation by this nematode^ 
and in many dicots duie to root-knot nematodes has 
been reported^^’®. Abnormal growth of earheads and 
spikelets in rice due to A. besseyi may be the 
result of the reaction of the host tissues to 
the secretions of the nemaode. which needs 
further confirmation on the exact biochemical 
mechanism involved in this nematode-rice plant 
relationship. 

Central Rice Research Y. Seshagiri Rao. 

Institute, 

Cuttack-6, November 11, 1975. 
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LE\F FALL DISEASE OF NAGPUR ORANGES 

CAUSED BY PHYTOPHTHORA NICOTJANAE 
VAR. PARASITICA WATERHOUSE 

The occurrence of ‘ leaf fall ’ disease of oranges {Citrus 
reticulata Blanco.) in Vidarbba (1969-70) and Nagpur 
(1975) is indicative of the widespread nature of this 
disease and its direct correlation with high humidity 
prevailing in July-August. 

The symptoms manifest themselves as water-soaked 
light brown to brown patches on the leaf lamina with 
concentric zonation and scanty white felt of the myce¬ 
lium. Tender twigs adjacent to the affected leaves 
and also the small berries of ‘ Mrugbahar ’ become 
discoloured. Severe defoliation and berry drop leave 
the lower portion of the tree almost completely 
barren^®. 

Investigations revealed that the fungus Phytophthora 
niedtianae var. parasitica Waterhouse. (Syn. P. para¬ 
sitica Dastur.) was associated with the leaf fall syndrome. 
Infected leaf tissues when planted on potato dextrose 
agar medium yielded growth on this fungus. While 
the isolations from leaves yielded P. nicotianae var. 
parasitica, the infected tender twigs yielded in addition 
Colletolrichum gloeosporioides Penz. The infected 
berries yielded C. gloeosporioides only. 

Inoculations were carried out by spraying spore 
suspension on {a) detached leaves, {b) fresh twigs 
in nutrient solution and (c) potted seedlings of Nagpur 
orange under conditions of high humidity. P. nicoti¬ 
anae var. parasitica alone produced typical leaf fall 
symptoms (Plate I, 7), while in combination with C. 
gloeosporioides, it caused twig blight symptoms. The 
latter singly produced only the withertip symptom 
(12-14 days after inoculation). In the inoculation 
with agar culture, discs placed on slightly injured stalk- 
ends of semiripe orange fruits, P. nicotianae var. 
parasitica alont and in combination with C. gtoeo- 
sporioides, produced softening and decay of fruits. 
The latter alone caused brown sunken lesions on the 
fruits (4-8 days after inoculation). Original isolates 
were recovered from the artificially inoculated plants 
and the pathogenicity confirmed. P. nicotianae var. 
parasitica caused softening and decay of other fruits 
viz., Carica papaya L., Solamim melongena L., Hibiscus 
esculentus L. and Capsicum frutescens L. when they 
were inoculated as stated above. Tomatoes remained 
unaffected. 

One-year old seedlings of eleven different root stocks 
were inoculated by placing discs of agar culture of 
P. nicotianae var. parasitica in slightly injurred bark. 
All root stocks except Trifoliate orange and Malta 
lemon developed infection within onem onth (Plate I, 6) . 
One-month old seedlings of the above-mentioned 
root stocks yielded negative results when tested in 
soil mixed with culture of P. nicotianae var. parasitica. 

The fungus P. nicotianae var. parasitica gave good 
growth and sporangial formation on bean extract agar. 
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oat meal agar and papaya extract agar media. A pH 
of 6-0 at 27°C and 80-90% RH and continuous light 
favoured optimum growth of this fungus. Ultraviolet 
irradiation for 5 min. induced abundant sporangial 
formation in the culture. In hanging-drop mounts, 
sporangial germination by zoospore formation was 
optimum at 20° C (Plate I 1 , 2, 3) while above 24 C, 
the germination by germ tube formation was more 
predominant. Temperatures below 10° C and above 
30° C did not favour sporangial germination. In vitro 
screening of fungicides against the fungus indicated 
that^Captan’ 0-15% ‘ Thiram ’ 0-15% ‘ Perenox ’ 
0*2% ‘ Ferbam ’ 0-2% Blue copper-50 0-3% and 
Ziram 0-2% completely arrested the growth of P. 
nicolianae var. parasitica. 



Pltae .1 Fungal morpnology of Phvtophthora nice- 
lia^me var. vara<f-i':a causal organism of Leaf-rot of 
Nagpur Oranges. 


Fig, 1. Differentiation of zoospores in sporan¬ 
gium 1000 X. Fig. 2. Empty sporangium* after 
release of zoospores, 1000 x. Fig. 3, Germi- 
inating zoospores, 450 x. Fig. 4. Sporangiophore, 
450 X. Fig. 5. Sporangia, 500 X. Fig. 6 . Wood 
discolouration at infected collar. Fig. 7. Leaf-rot 
affected and healthy leaves of orange. 

The disease condition in mandarins variously known 
as foot rot, collar rot or gummosis has been earlier- 
reported to be cause! by P. paln^ivjra Butler.^ P. citron 
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phthora (Smith and Smith) Leonian in addition to 
P. parasitica Dastur ® Leaf-fall and fruit rot 
reported from Mysore and Madras was caused by 
P. palmivora‘^^’^. Pythiacystis citrophthora Smith 
and Smith and P. hybernalis Came were found 
associated with a similar disease in Australian's 
Attempts to isolate these species from the 
diseased mandarins in Vidarbha were not successful 
and yielded only P. nicotianae var. parasitica. This 
indicates that this is the only predominant species of 
Phytophthora prevalent in the gardens investigated. 

Thanks are due to Dr. V.C. Lele, Mycologist, I.A.R.L, 
New Delhi, for kindly confirming the identity of the 
Nagpur isolate of P. nicotianae var. parasitica. 

Department of Plant Pathology, G. B. Kumbhare. 
Post Graduate Institute, P. G. Moghe. 

Panjabrao Krishi Vidyapeeth, 

Akola (M.S.), November 13, 1975. 
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BACTERIOSIS OF IRIS IN INDIA 

In Simla (1800-2100 m a. s.l.), during monsoon 
months, plants of iris {Iris sp.) were observed to 
develop a severe leaf blotching. The affection was 
particularly more prominent on rust infected leaves. 
Often, leaves with only a few rust pustules developed 
severe leaf blotch symptoms. Such leaves when viewed 
against light, revealed the presence of elongated, 
translucent, necrotic lesions in the affected parts. 
Microscopic examinations were suggestive of bacterial 
etiology of the malady. 

The bacteriosis was initiated on leaves as halos 
of water soaked, brownish, translucent necrosis around 
the rust pustules. In protracted rainy weather, the 
infection sites expanded very rapidly and produced 
large, wet, elongated and brownish green patches on 
leaves. The lesions continued to enlarge as wet rot 
and covered the whole leaf surface within 5-7 days 
if the congenial weather conditions continued (Fig. 1). 
The spell of dry weather, however, arrested the develop¬ 
ment of the disease, the lesions dried up, turned 
dark brovm and twisting of leaves occurred. In 
severely affected plants rhizomes were also involved 
and destroyed. 

From young lesions, a white bacterium was isolated. 
The isolate produced typical symptoms of the disease 
when spray-inoculated on host leaves with burst rust 
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pustules or injured artificially either by pin-pricking 
or celite rubbing. Infection could not occur 
through uninjured leaf surfaces. The bacterium 
was equally pathogenic to other species of Iris when 
inoculated with artificial injury. This indicated that 
injury to leaf surface was a prerequisite for the establish¬ 
ment of the infection. The ruptured leaf surface 
at rust pustules, thus, served as ideal sites for the ini¬ 
tiation of the disease on iris plants, in nature. The 
pathogen was, however, capable of infecting gladiolus 
{Gladiolus sp.) readily without any previous artificial 
injuty to leaf surface. 



Fig. 1 


The cultural, morphological arid physiological charac¬ 
teristics of the bacterium were: white, circular, smooth. 


translucent, viscid, flat, glistening colonies with defi¬ 
nite margins on NA; green fluorescent pigm.ent pro¬ 
duced on King’s B medium; rod-shaped. Gram¬ 
negative, non-sporing, non-acid fast, motile with 1-4 
polar flagella (mostly biopolar); aerobic; glucose 
utilized oxidatively; gelatin not liquefied; produced 
hydrogen sulphide (slight), indole (slight), ammonia; 
starch hydrolysed partially; nitrates not rediieed; 
tolerated 5% salt in broth; asparagin utilized as a 
sole source of carbon and nitrogen ; no peptonization 
and coagulation of milk; litmus reduced; produced 
acid without gas from galactose, glucose, mannose, 
glycerol but not from lactose, maltose, sucrose, salicin; 
utilized sodium salts of acetic, citric, lactic, propionic, 
tartaric but not of benzoic acids. The properties 
suggested that bacterium belonged to the genus 
Pseudomonas. 

Of the pseudomonads reported to be parasitic to 
iris, P. marginata (McCulloch) Stapp produces a 
disease, broadly similar to the present one, on 
gladiolus and iris^. Our isolate also resembled 
P. marginata in. most of the pathological and 
bacteriological characteristics^. The pathogen is, 
thus, identified as an isloate of P. marginata. The 
bacteriosis is a new record for India. 

The authors wish to thank the Head, Division of 
Mycology & Plant Pathology, I.A.R.I., New Delhi, 
for providing facilities for the work. 

Division of Mycology nnd J. C. Durgapal. 

Plant Pathology, B. M. Trivedi. 

Indian Agricultural Research Institute 
New Delhi 110012, November 3, 1975. 
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NATIONAL SYMPOSIUM ON RADIATION PHYSICS 


The National Symposium on Radiation Physics 
was held during June 10-12, 1976 at Manasa- 

gangotri. University of Mysore, Mysore. The 
symposium was inaugurated by Dr. R. Ramanna, 
Director. Bhabha Atomic Research Centre. There 
were in all 79 papers and 5 invited talks presented 
in the symposium under the following categories ; 

(1) Accelerators—12 papers ; (2) Basic Inter¬ 
actions—^23 papers ; (3) Radiation Transport—18 
papers; (4) Radiation Dosimetry —1 papers ; 
(5) Radiation Instrunientation ^d St^dardiza- 


tion—8 papers ; (6) Planning of Radiation 

Laboratories—11 papers. 

In addition there was a Panel Meeting on Smell 
Accelerators—their problems and prospects. In 
all about 12 Universities and National Laboratories 
participated in the symposium. 

One of the highlights of this Gathering was the 
inauguration of the Indian Society for Radiation 
Physics, to provide a forum for persons working in 
different aspects of* Radiation Physics, 
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Serum Alkaline Phosphatase Isoenzymes in Non-Laying 
White Leghorn Birds 

Five serum alkaline phospliatase isoenzymes 
AKp-1 to AKp-5 including AKp-S^ (slow migra¬ 
ting) or AKp-5p (fast migrating) in the order of 
decreasing electrophoretic mobility in laying White 
Leghorn birds was earlier described by the authors^. 
Savage et a!.- (1970) reported that a band appeared 
in polyacrylamide gel electropherograms between 
fast and slow serum alkaline phosphatase isoenzyme 
in non-laying Japanese quail. No such report on 
serum alkaline phosphatase isoenzymes in non¬ 
laying White Leghorn is available in the literature. 

The genetic variation of serum alkaline phosphatase 
isoenzymes was studied in fifty, clinically normal, 
White Leghorn pullets at five months of age by 
polyacrylamide disc electrophoresis^, using tris boric 
acid EDTA buffer^ (pH 8-8) at 150 volts, 4° C for 
75 min. All gels were stained in freshly prepared) 
staining mixture^ at 37® C for one hour. 

The pullets had a different serum alkaline phospha¬ 
tase zymogram as compared to laying birds. In 
pullets the slow moving serum alkaline phospha¬ 
tase isoenzyme (AKp“5s) was absent, and a new 
band appeared, narrow in width, as a simple straight 
line which was located midway between the position 
of the original slow band and fast band. This new 
band having a greater electrophoretic mobility than 
the slow band (AKp—5®) but less than the fast band 
(AKp^5p) was characteristic of pullets, and has been 
designated as AICp-5p, 
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College of Veterinary Science S. C. Joshi. 
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Chandra Shekhar Azad University 
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December 23, 1975. 
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Nuclear Polyhedrosis of Plusia chalcytes Lsp. Infective 

to Plusia peponis F. 

Nuclear polyhedrosis of Plusia chalcytes Esp. has 
been reported by Laudeho and Amargier (1963). 
Rabindra et at (1975) reported the incidence of 
nuclear polyhedrosis in P. chalcytes Esp. from India. 
The gourd semilooper Plusia peponis F. has also 
been found to be infected with a nuclear polyhedrosis 
virus by Rabindra and Subramaniam (1975). The 
present communication deals with the nuclear 
polyhedrosis of P. chalcytes infective to P. peponis. 

With a view to finding out the cross infectivity 
of nuclear polyhedrosis virus of P. chalcytes to 
P. peponis, 50 third instar larvae of P. peponis were 
allowed to feed on snake gourd leaves dipped in a 
heavy suspension of polyhedra of P. chalcytes. The 
larvae were fed with treated leaves for three days 
consecutively and with untreated leaves from the 
fourth day onwards. 

It was found that the virus was infective to 
P. peponis though the mortality rate was only 40%. 
The incubation period was found to vary from 
6-10 days. The signs and symptoms like change of 
colour from green to greenish white and rupturing 
of integument was noticed in P. peponis also as 
observed in P. chalcytes. The virus after a single 
passage through P. peponis was infective to the 
original host, P. chalcytes on inoculation and there 
was no decrease in the virulence of the virus. The 
virus without passage through P. peponis causes 
about 81% mortality in third instar larvae of 
P. chalcytes with an incubation period of 5-6 days. 

It was noticed that the polyhedra retained the 
original triangular shape after passage through 
P. peponis (Fig. 1). Diameter of 50 polyhedra of 
P. chalcytes was found to vary from^ 0"64 to 
1-35/i with a mean of 0-98 m ± 0*01 and after 
passing through P. peponis once, 50 polyhedra 
measured 0*66to 1*68 in diameter with a mean 
of 1-05/* ± 0*04. The retention of original shape 
and size of polyhedra after passage through 
P. peponis supports the positive results obtained. 
The inclusion bodies of nuclear polyhedrosis of 
P. peponis was found to be roughly hexagonal in 
shape (Fig. 1) with a diameter ranging from 0*64 At to 
2«32/t with a mean of l*25/t ± 0*05. According 
to Gershenson (1955), the characteristic shapes and 
mean size of polyhedra are determined exclusively 
by the properties of the virus, and not by those 
pf the host, 
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The Scab Fungus [Ventiiria inaequalis (Cke.) Wint. on 

Apple Twigs in Kashmir 

Recent surveys of apple orchards of Kashmir 
Valley to record scab incidence have revealed the 
occurrence of a new phase of the disease in the 
form of twig infection, which was hitherto unknown 
in India. Usually, the scab fungus infects leaves 
and fruits, and only in rare cases it may infect the 
twigs. Since the disease has assumed serious propor¬ 
tions in the last 2~3 years affecting almost all the 
apple varieties and spreading toi all the apple growing 
areas of the three districts (Anantnag, Baramulla 
and Srinagar) of the Valley (Guipta and Lele, 1975), 
the presence of twig infection further highlights 
seriousness of the disease and gravity of the problem. 
The conidia developing in lesions on twig inj 
spring may act as yet another source! of primary 
infection as the ascospores produced in perithecia 
on overwintering leaves already known in other 
countries like the U.K., Israel and the European 
continent (Gupta, 1975). » 

The typical scab symptoms were observed on 
1-3 years old twigs on a few apple trees of an 
unknown variety at Vehil (Shopian area) in June 
1975. The lesions were mainly small, raised, 
cinnamon brown in colour with the peeling of the 
upper surface at the points of emergence which had 
silvery grey appearance. The irregular fissures 
covered the affected surfaces, and at places where 
the infection was found severe, the lesions appeared 
to coalesce. The infection had also' resulted in the 
breakdown of the epidermal cells below. Micro¬ 
scopic examinations (the exposed surface of the 
lesions which were olive green to black in colour) 
revealed the presence of ovate tO' obclavate and 
truncate-based characteristic conidia. These were 
produced in indefinite numbers from each conidio- 


phore which were annular and shades of brown. 
The conidiophores had arisen from the more com¬ 
pact stroma developed underneath the cuticle. The 
fungus was identified in its imperfect state as 
Spilocaea pomi Fr. 

There is, therefore, an urgent need for domestic 
quarantine procedure to avoid the pathogen getting 
introduced through nursery stock from Kashmir to 
other hilly states, which so far, are free from this 
scourge of apple. 

Division of Mycology and G. K. Gupta. 

Plant Pathology, V. C. Lele. 

Indian Agricultural Research Institute, 

New Delhi 110 012, January 14, 1976. 
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A New Record of Navicula terebra Iredale 

As far as is known from the literature, only a 
shell of Navicula terebra Iredalet is recorded from 
Low Isles of Great Barrier Reef, Australia. The 
author came across several live specimens of this 
species attached to pieces of dead corals on Ajad 
Island (Lat. 22° 22' 24" N : Long. 69° 19' 48" E). The 
specimens measure on an average 8-5 mm in length, 
6-0 mm in height and 3-0 mm in depth. 

The present record adds a new species to the 
conchofauna of India. Two specimens of this species 
are deposited in the Museum of Marine Biological 
Research Station, Port Okha. 

The author is grateful to Shri Moosa Raza, 
Fisheries Commissioner, for the facilities. His 
thanks are also due to Shri M. Bhaskaran for 
encouragement and Shri M. A. Varghese for help 
in identification. 

Marine Biological Research M. I. Patel. 

Station, 

Port Okha, July 3, 1976. 


1. Iredale, T., Scient. Rep. Gt. Barrier Reef 
Exped., 1939, 5 (6), 293. 


Sour Rot of Guava in India 

A fruit rot of Guava (Psidium guajava L.) has 
been noticed in October, 1974, from orchards of 
College of Agriculture; Nagpur. The fungus has been 
identified as Geotrichum candidum Link ex Pers^. 
This isolate differs from the isolate of the same; 
fungus^, obtained from mandarin orange^, in spore 
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size, growth characteristics, virulence and in some 
physiological properties. When inoculated, the 
fungus produced typical symptoms of the sour rot 
in wounded ripe guava fruits. Mandarin orange„ 
lemon, lime, sweet orange, banana, apple, tomato; 
grape-vine, watermelon, miuskmelon, cucumner 
fruits and tubers of potato were found to develop 
disease symptoms on artificial inoculation with the 
fungus. A careful survey of literature revealed that 
sour rot of guava has not been yet recorded from 
the guava fruits on the tree. 

Microbiology Laboratory, K. V. Shankhapal. 
Department of Biochemistry, V. O. Hatwalne. 
Nagpur University, 

Nagpur, India, July 1, 1976. 


1. Commonwealth Mycological Institute, Collec¬ 

tion No. IMI 190583. 

2. Commonwealth Mycological Institute, Collec¬ 

tion No. IMI 190582. 

3. K. V. Shankhapal, and V. G. Hatwalne, “Sour 

rot of Nagpur oranges,” Indian Phytopatho¬ 
logy, 1974, 27 (3), 445. 


Low Frequency Occurrence of the White Lac Variant 
in Natural Populations of Kerria lacca (Kerr) 

The white lac variant was first recorded in a F4 
progeny from a cross of two distinct races of the 
common Indian lac insect Kerria lacca (Kerr)i. 
Two of the eight wild stocks of K. lacca maintained 
at this Institute have shown the occurrence 
of the white lac insect in frequencies ranging between 
0-0005 and 0*001. Since deleterious recessive 
mutations are maintained at low frequencies in 
natural pjopiilations due to the combined 
action of mutation and selection, the white 
lac insect may also prove to be a recessive 
mutant with a selective disadvantage in its natural 
environment, which could reduce its utility as an 
insect of commerce and also' as a marker gene in 
these insects. 

Division of Entomology, N. S. Chauhan. 

Indian Lac Research Institute, 

Namkum, Ranchi, Bihar, May 12, 1976. 


1. Chauhan, N. S. and Teotia, T. P. S., Indian /. 
agric. Sci., 1973, 43 (12), 1086. 


Occurrence of Alternaria brassicae (Berk.) Sacc. on 
Medicago sativa L. 

A severe fieaf-spot’ disease of alfalfa (Medicaga\ 
sativa L.) plants was observed in September 1975, 
in the University Botanical Garden. The disease 
was noticed when the plants were six weeks old 
mostly on the older leaves.. Affected plants showed 
numerous pfirplish-black zonate lesions of the 
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leaves. At the initial stages, small yellowish-brown 
spots are observed and soon gets enlarged. As the 
lesions enlarge in concentric circles, they get 
covered with dark sooty mould, which is easily 
rubbed off. Repeated isolations from these infected 
leaves on PDA yielded Alternaria brassicae. 
Pathogenicity studies confirmed the identification of 
the fungus. The culture has been deposited in the 
culture collection of Botany Department, Marathwada 
University, Aurangabad. 

The fungus is known to attack mustard, cabbage, 
cauliflower and other Brassicaceae membersi’2. 
However, there is no record of this fungus on alfalfa 
and this is a new host record. 

Thanks are due to Prof. K. B. Deshpande of this 
Deparment for facilities. 

Botany Department, G. V. Umalkar. 
Marathwada University, 

Aurangabad 431002, 
and 

Hema Villa, 4 Rose K. M. Arun Nehemiah. 
Lane, 

Richmond, Bangalore 560025, 

June 25, 1976. 


1. Changsri, W. and Weber, Phytopath., 1960, 

50 (9), 631. 

2. Robert McKay, Crucifer Diseases in Ireland, 

At the Sign of the Three Candles, Dublin, 
1956, p. 52. 


New Record of Predatory Mites on Mango Mealy 

Bug, Drosicha mangiferae Green (Margarodidae: 

Hemiptera) 

During the survey conducted on natural enemies 
of insect pests of mango, two species of mites viz-, 
Leptus sp. and Bochartia sp. (Erythraeidae : 
Acarina) were found predating on nymphs and 
adults of Drosicha mangiferae Green in a mango 
Orchard at Maliahabad, Lucknow (U.P.). Later 
on, thesfe predators were also recorded from other 
orchards in the adjoining area, highly infested with 
mealy bugs. Mites of both species are reddish, oval 
shaped, with long, six segmented, slender legs and 
body covered with hair like setae. Number of mites 
(larvae -f- nymphs) predating on single mealy bug 
ranged from 1-60. While feeding, the mites keep 
on tapping the body of bugs with first pair of 
propodosomal legs and shaking the rest with back¬ 
ward motion. At the point of insertion of chelicerae, 
the body becomes blackish while the surrounding area 
starts turning pale. Because of the excessive suck¬ 
ing of haemolympb the body gets shrivelled and the 
colour becomes brownish black. The mites migrate 
to other healthy bugs before the first prey dies and 
victimise them. 
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From January to May mites are active and all 
stages are found. From May onward, tlie adult^ 
mites migrate to soil and remain there in diapause® 
till December. Samples of D. mangiferae collected 
from different orchards showed that 15—20% were 
having mites. There is no previous record of these 
mites as predator on D. mangiferae in literature, 
although five species of Lepius, I.e., Leptus gigan- 
ticus, Leptus poonaensh, Leptus indicus, Leptus 
ovatus and Leptus villosus have been collected from' 
citrus, fig and soil debris and Bochartia sp. has been 
reported predating on Bagrada cruciferarum 
KirKaldy (Khot, 1964 and Thakur et al, 1969). 

The authors express their thanks to^ the Project 
Coordinator (Fruits) and Head, Central Maiftgo 
Research Station, Lucknow, for the facilities 
provided and encouragement and Director, Common¬ 
wealth Institute of Entomology, London, for 
identification of mites. 

Central Mango Research P. L. Tandon. 

Station, ; Beche Lal. 

(LI.H.R.), B-53, Sector-A, 

Mahanagar, Lucknow 6 (U.P.), 

May 18, 1976. i 


1. Khot, N. S., Acarologia, 1964, 6, 681. 

2. Thakur, A. V., Misra, U. S., Rawat, R. R. 

and Dhamdhere, S. V., Indian J. Ent., 1969, 
31, 86. 

A Leaf Spot Disease of Crotolaria juncea L. Caused 
by Stachybotrys atra Corda 

During the survey (September and October, 1973) 
of Crotolaria juncea in cultivated fields, a number of 
leaves were found infected with typical spots. The 
spots appeared as pale yellow turning to dark 
brown in colour and 5 mm in diameter. The 
fungus was isolated from the infected leaves on 
potato dextrose agar (D.D.A.) medium at 30° C. 
Hyphae in culture were hyaline, septate, 4-5 • 5 
(dia.) with conidiophores. On the host ^ tissue, 
conidiophores arise from the aerial mycelium in 
late September. Conidiophore bears phialides. 
Conidia black, smooth, elliptical, with oil drops, 
8-15/^ long. 

For pathogenecity test of the fungus, the spore 
suspension in sterile water was sprayed on healthy* 
plants in the glass house. The inoculated plants were 
covered with polythene bags for 48 hours and the 
control maintained simultaneously. The leaves of 
the inoculated plants showed typical symptoms 
after 7 days of inoculation. Reisolations from the 
leaves of the artificially inoculated plants yielded 


the same pathogen with identical characters and 
.'identified as Stachybotrys atra Corda. 

^ The fungus S. atra causing leaf spot disease of 
Crotolaria juncea is a first record. The culture 
deposited in C.M.I., England (IMI, 197813). 

The authors express their grateful thanks tO' 
Dr. M. N. Gupta, Dr. K. D. Sharma, and Dr. C. P. 
Agarwal, for facilities and suggestions and the 
the Director, C.M.I. England, for confirming the 
identity of fungus. 

Department of Botany, P. D. Pathak. 

Agra College, Agra, 
and 

Schools of Studies in Botany R. K. S. Chauhan. 
Jiwaji University, Gwalior, 

May 14, 1976. 


Balansia claviceps on Two New Hosts from Karnataka 

The genus Balansia Speg. and its conidial stage 
Ephelis Fr. are important parasitic fungi occurring 
on grasses and cereals, widespread in tropics 
especially in India. The monographic studies on 
this important and interesting group of fungi have 
been made by Govindu and Thirumalachar (1961, 
1963, 1973). In the present studies, two^additional 
hosts for B. claviceps have been reported. 

Govindu and Thirumalachar (1963) reported 
B. claviceps on inflorescence of Cyrtococcum. 
oxyphyllum and the present record on C. trigonum 
(Retz.) A. Camus is a new host record. Ephelidial 
stage -on inflorescence of Isachne elegans Dalz., 
referred to tentatively as E, oryzae Syd. was 
reported by Venkatakrishnaiya (1946). However, noi 
Balansia stage has been reported on this host or 
related species. The present instance of 
B. claviceps on 1. dispar Trin. is a new host record 
and also a new distribution. The two specimens 
are deposited in the Agricultural College mycologi- 
cal Herbarium bearing Accn. No. 1938 and 1976. 

University of Agricultural H. C. Govindu. 

Sciences, N. Shivanandappa. 

Bangalore 560 024, 

April 30, 1976. 


1. Govindu',, H. C. and Thirumalachar, M. J., 

Mycopath. et Mycol. AppL, 1961, 14, 189. 

2. — and —, Ibid., 1963, 20, 297. 

3. — and —, ''International Syp. on Taxonomy 

of fungi (Abstracts), Centre for Advanced 
Study in Botany, Univ. of Madras, Madras, 
1973, p. 10. 

4. Venkatakrishnaiya, N. S., Curr. Sci., 1946, 

15, 260. 
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REVIEWS AND NOTICES OF BOOKS 


Critical Evaluation of Systems Analysis in 

Ecosystems Research and Management. (Eds-)* 

G. W. Arnold and C. T. de Wit. (Wageningen 

Centre for Agricultural Publishing and Docu¬ 
mentation), 1976. Pp. 108. 

The book is a collection of papers presented at 
the symposium on 'Critical evaluation of systems 
analysis and modelling in ecosystems research and 
management ; data collection and processing for 
predictive purposes’, together with a few other 
related papers on the subject. The symposium 
formed part of the First International Congress of 
Ecology held during September 9-14, 1974 at the 
Hague, the Netherlands. There are seven papers, 
two of which with twin authors and the rest with 
single authors ; all the nine authors are directly 
involved in either Ecosystems or Land Resource 
Management research. In a sense, they are narrow 
specialists, though dealing with problems of wide¬ 
spread concern to humanity as a whole. All the 
same, most of the authors have touched on the 
meagre attention paid by the researchers on the 
systems analysis in ecosystems management. 

All over the world people are getting increasingly 
concerned about the ecosystem. Studies on Man 
and Biosphere reciprocal effects, man-environment 
interactions, etc., are increasing in number and 
depth. During the past three decades several 
attempts have been made, based on statistical, and 
more recently, computor analyses, to predict the 
future of mankind on this planet and the various 
types of problems he is likely to encounter due tO' 
adverse effects of the changing ecosystem. While 
several of these predictions have not become true, 
the basis for such predictions have been questioned. 
It is this context the ecologists are resorting to find 
support from the advances made in physical sciences. 

Application of ‘systems analysis’ and ‘models’ tO' 
biological sciences on the lines of engineering 
sciences, has not always resulted in accurate inter¬ 
pretation of the possible future. The reasons for 
such failures have been clearly brought out by the 
papers presented in this book. Some practical 
problems in dealing with biosphere have been listed, 
D. W. Goodall’s illustration of the methods of sub¬ 
division of the model would benefit even a beginner 
in this field. The illustrative appraisal of interactions 
between environment, form and function by P. C. 
Miller and H. A. Mooney and a critical analysis of 
the various models suggested for grassland system 


by N. G. Selignan add to the value of the publica¬ 
tion, Finally, J. N. R. Jeffer’s projections for the 
future of systems analysis in ecology throws open 
several ideas, indicating that there is no finality 
about any model in ecology and he states ‘Models 
are essentially transient, the product of scientific mind, 
and they are also the true vehicles of knowledge, 
so that we should talk of ‘model banks’ rather 
thai^’fiata bank’. 

In India we have just started realising the need 
for undertaking studies on systems analysis in 
ecosystems management. We should learn from 
the experience of the advanced countries so^ that 
we could make a more rapid progress in this field. 
One would get valuable information and also seed 
for new thoughts from this book. 

G. Rangaswami. 


Introduction to Axiomatic Quantum Field Theory. 
By N. N. Bogolubov, A. A-. Logunov and 1. T. 
Todorov. Authorized translation from the Russian 
manuscript by Stephen A. Fulling and Ludmila 
G. Popova, Edited by Stephen A. Fulling. (W. A. 
Benjamin, Inc, Reading 1975). Pp. xxvi + 707, 
Price: S32.50. 

It is more than a decade since the books of Streater- 
Wightman and of lost on axiomatic field theory were 
published. In this period, these two books have 
continued to be the indispensable starting point for 
anyone seriously interested in the more modern develop¬ 
ments in the subject. The book under review finally 
provides some competition to these classics, especially 
in view of the fact that here again the emphasis is on 
the first principles of the subject rather than on its 
more esoteric (and, mathematically, considerably more 
sophisticated) recent branches. As anyone who has 
read the earlier bock of Bogolubov and Shirkov 
on (a different aspect of) field theory will expect, the 
treatment is, within this limitation, comprehensive, 
thorough and exceptionally clear. 

The first part is concerned with the mathematka 
equipment required for the rest of the book, primarily 
functional analysis and distribution theory. Consider¬ 
ing that the average physicist’s preparation in modern 
mathematics of the kind required in field theory is 
rather unsatisfactory, the importance of this chapter 
cannot be exaggerated. It is well organized and 
essentially self-contained though, naturally, all theorems 
quoted are not given proofs. Part 2 gives a detailed 
account of the representation theory of the Poincare 
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group with special emphasis on its interplay with 
quantum theory—this is an essential prerequisite for 
a proper formulation of quantum field theory. The 
comprehensive treatment that this part of the book 
is given is a welcome feature not always found in other 
books on this and related subjects. Part 3 gives a 
complete and self-contained account of the field aspects 
of Wightman theory while the particle aspects (scattering 
theory), dealt with in the next part, include the ISZ 
approach and Bogolubov’s own approach to this 
question in addition to the fundamental work of Haag 
and Ruelle on the construction of scattering states 
within the framework of the Wightman theory. The 
results of these two parts are used, in Part, 5, to 
establish the well-known general theorems of field 
theory, including Borchers’s classification of S-equi- 
valent fields. A final part gives a very brief description 
of the algebraic approach of Haag and touches upon 
recent work in constructive field theory. 

As is clear from this brief account, the book addresses 
itself to people who wish to have a good grounding 
in the foundations of modern field theory. The tech¬ 
nique of prefacing each part with a synopsis of its 
contents and of covering in appropriately placed appen¬ 
dices specialised topics contributes greatly to the peda¬ 
gogic value of the book. It is to be hoped that the 
authors will devote an equally distinguished successor 
to this volume to an equally detailed account of the 
more recent aspects of the subject that they have so 
tantalisingly skimmed over in the last part. 

P. P, DiVAKARAN. 


SLgCIR). By Serge Lang, (Addison Wesley Publ. Co. 

Reading, Mass.). 1975, Pp. xvi + 428, Price 

$ 19.50. 

It is difficult to give a satisfactory picture of the 
contents of this book in a few lines. The book’s main 
object is to present the theory of infinite dimensional 
representations of SLg (IR). The first four chapters 
are general. In these the fundamental results in the 
theory of representations of compact groups, the notions 
of an induced representation, a spherical functions 
a positive definite function and their properties and 
their role in representation theory are presented. After 
this the group is SL2(IR). Chapters V, VI, VII, VIII 
centre around the proof of the Plancherel Formula. 
Here a self-contained account of analytic vectors, 
the derived representations and their classification, 
discrete series representations, traces of operators is 
given. In Chapter IX various realisations of discrete 
series representations and how they are related are 


given. Chapter X studies the universal enveloping 
algebra and gives a proof of the density of analytic 
vectors. Chapter XI constructs a special representa¬ 
tion: the Weil representation. Chapters XII, XIII 
treat the decomposition of [SLg (Zj/SLa (IR)] under 
the action of SL2(IR) and Chapter XIV treats this 
question by a method which can be used to treat the 
case of a lattice instead of SLg (Z) [Lattice is a discrete 
subgroup H of SL2(IR) such that H/SLgdR) has 
finite invariant volume]. This is the text. The append ice, 
give all the advanced result needed from functional 
analysis and elliptic operators: spectral theorems 
Sobolev’s lemma, regularity theorem.... 

The book is rich in material and the style makes 
it a pleasant reading. The author has taken great 
pains to make it self contained. All the prerequisites 
are reduced to a few elementary results in Real analysis 
and Functional analysis. This is the best book for 
infinite dimensional representation theory. The first 
book for those who want to go further and the only 
book for those who want to have a good idea of the 
subject with proofs for SLaCIR). We look forward 
to the sequel the author promises in the preface. 

V. J. Lal. 


Form, Structure and Function in Plants. Edited by 
H. Y. Mohan Ram, J. J. Shaw and C. K. Shaw. 
Publishers: Sarita Prakashan, Meerut. 1975. pp.X + 
457. Price: Rs. 100. 

The book is a compilation of invited articles in various 
branches of Botany on the eve of retirement of Dr. 
B. M. Johri, Professor and Head of the Department 
of Botany in the Delhi University. The first article 
gives a biographical account and publications of Prof. 
Johri, and the remaining fifty are grouped into five 
sections. The papers are original articles as well as 
reviews from well-known authors most of whom are 
acquaintances of Professor Johri. Section I contains 
papers on Cytology and Genetics, Biochemistry; Section 
II on cell and tissue culture; Section III on embryology; 
Section IV and V on growth, morphogenesis and regene¬ 
ration, and ultra stru:ture. 

It is a happy augury that on his retirement after 
40 years of service in the cause of Botany, Professor 
Johri’s colleagues and well-wishers have brought out 
this useful volume. The book is well-produced and 
contains author index and subject index, which are 
very necessary in a compilation of this type and will 
be very useful to the teachers and research workers 
in Botany, eventhough new information is already 
avalable on some topics. • 

R. Narayana. 
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GROUND-STATE WAVE FUNCTION STUDIES ON ION IN TETRAKlS (PYRIDINE) COPPER (Ilj 

PEROXYDISULFATE 

M. N. CHARY, B. A. SASTRY and K. VENKATA RAMIAH 
Physics Department^ Osmania University^ Hyderabad 500007 

Abstract 

A study on the ground-state wave function of Cu^^ ion in Tetrakis (Pyridine) Copper (II) 
Peroxydisulfate has been made using the available E.S.R. data. From these calculations the correct 
set of spin-Hamiltonian constants along with their signs and directions are picked up. These 
studies also gave S-contact contribution to hyperfine interaction. 


T he spin-Hamiltonian constants of Cu^+ ion in the 
title complex obtained by Hecht et aP, in cadmium 
matrix using Weill et aP method, Hecht and Frazier. 
IIP in Zinc and cadmium matrices in polycrystalline 
form using automatic curve fitting procedure and 
McMillan and Smaller^ from the second derivative 
of the powder and frozen solution spectra, are found 
to be different even though the complex studied by 
them was same. Since the ground-state wave function 
of the paramagnetic ion is very sensitive to the magni¬ 
tude, sign and direction of the spin-Hamiltonian 
constants, it is proposed to examine the ground-state 
wave function for all these cases using the respective 
spin-Hamiltonian constants with proper signs and 
directions to pick up the correct set of these constants 
of Cu^+ ion in this complex. The related theory about 
the ground state wave function-is briefly given below. 
The expression for principal g and A values for 
rhombic crystalline field are obtained from the theory 
of Bleaney etaP, as 

^^ = 2-h2/3a(Z>- c) (1) 

AJP = - K + 2/3 (6 - c) 4- 1/7 (2d^ 4- yc - pb 
- 4) (2) 

= -K4-/, 

Expressions, for gy, gz^ Ay and A;^ are obtained by 
cyclic permutations of, a, b, c and a, y. With the 
general assumption 1 xz > and | yz > orbitals are 
degenerate one can calculate'^ the values of /«,, fy and 
fg,. If proper choice is made in the assignment of 
directions to gi and Ai a straight line will be obtained 
on the Ai — /,• diagram. The slope of the line will give 
the value of P (2/8^/3^iV ( the interesec- 

tion of the line of fi axis gives the value of Fermi contact 
term (K). The ground-state wave functions in the 
case of orthorhombic symmetry for elongated case 
can be expressed as 

Bln =a^ \x^- y^) -^a 2 | 3z2 - > (3) 

where ^1^=^ 1 and ^2^:^ 0 (or a2<(l) 

Comparing these expressions with the corresponding 
expressions in Bleaney et aP, theory, it is easy to show 
that 2^2 == <3 4- b. It is also shown® that 

« 2 _ ^exptl 

“ p- 

■•^free.ion. 

where Pfree. ion. is taken to be 360 x 10~5 cnr^. 


Straight lines in the A^ — diagram formed with 
the points having proper signs and directions to the 
spin-Hamiltonian constants are shown in Fig. 1. 
Different sets of spin-Hamiltonian constants obtained 
by three groups of workers are given in Table I with 
proper signs and directions along with the correspond¬ 
ing values fijy fy, fg,. Pgxptis K and a^. 

The values of Pexpti and K obtained from the graphs 
(Fig. 1 a) using the spin-Hamiltonian constants of Cu2+ 
ion doped in Zn and Cd complexes® are of the same 
order found in other complexes. The value of % 
(Table I) for the above set is near unity satisfying the 
conditions of equation-3. For the set of spin-Hamil- 
tonian constants obtained by Hecht et aP in single cry¬ 
stal form, the value of Pespti (400 x 10~^ cnr^) is greater 
than Pfree, ion. (360 X 10~^ cm“^) (Fig. 1 b) and hence 
the value of a^ is greater than unity which is obviously 
a violation of the conditions of equation 3. The 
authors themselves mentioned in their paper that there 
is large uncertainty in the determination of A„ and Ay 
values. From the set of spin-Hamiltonian constants 
obtained in frozen solution and powder spectra in 
Zn matrix®, the values ofP eseti are found to be too 
low (Fig. 1 b) and hence the values of a, is also much 
less than unity. From these values as a first order 
approximation, the spin-Hamiltonian constants obtained 
by Hecht and Frazier IIP are more accurate values 
than the other sets. The ground-state wave functions 
obtained for Cu®+ ion using the above authors constants 
in Zn and Cd complexes in powder form are respectively 
given as 

0*88 U®- y2> -- 0-1225 \3z^~ r^) 

0-87 I jc®- y2>- 0-1104 I 3z2- r®) 

The S-contact contribution to the hyperfine interaction 
(KP) comes out to be 88 for Cu®+ ion both in Zn and 
Cd complexes. 

In the above calculations we have not completely 
considered the exact extent of mixing of excited states, 
ligand orbitals and consequent perturbations on the 
ground-state. For taking the above aspects into 
consideration precise data about superhyperfine struc¬ 
ture and optical data are required. Since in the present 
case unambiguous data of the above two aspects are 
not available we can only say that within the selected 
frame work of ligand theory method put forward by 
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Table I 

Ground-state Parameters ofC ion in Tetrakis {Pyridine) Copper {II) Peroxydisulfate for different sets of spin- 

Hamiltonian constants 



McMillan & Smaller 

Hecht & Frazier III 

Hecht et al. 


Zn Matrix frozen Solution 

(powder form) 

Zn Matrix 
(powder form) 

Cd Matrix 
(powder form) 

Cd Matrix 
(single crystal) 


2-169 

2-204 

2*252 

2-264 

2-264 

Sy 

2-056 

2-061 
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2-071 

2-0561 
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2-026 

2-034 

2-0493 
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- 81 
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Fig. 1. Ai — f diagrams of ion in Tetrakis (Pyridine) Copper (II) Peroxydisulfate, {a) Hecht & 
Frazier III® • •Cd Matrix, o O oZn Matrix. (6) (1) McMillian & Smaller, ^ Frozen Solution A Matrix. 
(2) Hecbt et al, Cd Matrix. 


Bleaney et al, the spin-Hamiltonian constants obtained 4. 
by Hecht and Frazier III^ are accurate values. 
- ' 5. 
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SEQUENCE DISTRIBUTION IN ACRYLONITRILE-METHYLMETHACRYLATE RANDOM COPOLYMERS 

BY N.M.R. SPECTROSCOPY 


A. K- KASHYAP, C. RAMI REDDY and Mrs. V. ICALPAGAM 
Department of Inorganic and Physical Chemistry, Indian Institute of Science, Bangalore 560012, India 

Abstract 

The sequence distribution studies on the acrylonitrile-methylmethacrylate copolymer of high 
methylmethacrylate (M) content (30% < M < 75%) by NMR studies is reported in this paper. A 
tentative assignment has been made for the isolated M centered unit AMA, 2M centered units 
MMA (or AMM) based on the shape of the peaks observed for methoxy and a-methyl protons. 
The presence of MMM type of triad sequences is indicated by the pattern of a-methyl protons. 


Introduction 

N MR is one of the most important techniques for the 
determination of sequence distribution in polymer 
and coplymer systems. Using this method, the syndic- 
tactic, isotactic and heterotactic tried distribution 
in polymethylmethacrylate (PM) and polyacrylo¬ 
nitrile (PA) have been studied in detail by a number 
of workers^"^. However, not much work has been 
done in the case of acrylonitrile-methylmethacrylate 
(A-M), copolymers. The work of Pham^® in this 
system is mainly confined to copolymer samples of 
low methylmethacrylate (M) content (1% < M < 20%)- 
Hence, an attempt has been made to determine the 
sequence distribution of A-M copolymers of high M 
content and also to determine the % composition of 
these samples and to compare with the values obtained 
by the chemical analysis. 

Materials and Methods 

A-M copolymers of four different compositions 
(MAi, MAa, MA 3 and MA 4 ) were prepared by free 
radical polymerisation using benzoyl peroxide (0-05 
mole %) as initiator^^ and the percentage of conversion 
was about 20. Table I gives the monomer feed, the 
percentage of conversion and the mole% of A- 
A content was analysed by Ng analysis. 


The NMR spectra were recorded by a varian HA- 
100 Spectrometer at 120 °C. Deuterated dimethyl- 
sulfoxide (<af 6 -DMSO) was used ' as solvent. The 
concentration of the solutions usedis 10%. Tetra- 
methylsilane (TMS) is used as internal reference. 
Figure 1 shows the spectra of copolymers, as well 
as of the parenthomopolymers. 

Results and Discussion 

The spectrum cf pure PM (Fig. 1) has the following 
peaks. The methoxy protons of PM homopolymers^’^®’® 
in ^ 6 -DMSO resonate at 6-27 r. The methylene 
protons appear at 8 * 05 r and 8 • 1 1 t respectively; 
a-methyl protons appear between 8 * 6 - 9 ' 4 r, which 
consists of three peaks at 8-78 t, 8-95r and 9-11 r 
corresponding to isotactic, heterotactic and syndio- 
tactic triad sequences respectively. 

. The spectrum of PA homopolymer shows a quni- 
tuplet from methine (CH) protons centered at 6-72 r. 
Methylene protons appear as a complex pattern in 
the range 7 - 4 - 8 -Or. This has been attributed to the 
combination of two isotactic and syndiotactic diads^>^»^^ 
centered at 7*76 r and 7*79 r respectively. 

In the A-M copolymer systems (Fig. 1) four 
groups of peaks are observed, as noticed by Pham^®. 
The peaks in the range 5*8-6-4t corresponding to 


Table I 


Initiator: Benzoyl peroxide 



Solvent: DMF. 

Temperature: 60 ± 0• 05° C 

Copolymers 

Mole % of 

A in 

Monomerfeed 


Composition® 

Composition® 


/o 01 

Conversion 

A% 

M% 

A% 

M% 

MAi 

37*6 

20*2 

28*9 

7M 

28-9 

7M 

MAg 

57-2 

10*4 

41*5 

58-5 

42-2 

57-8 

MAs 

74*6 

21-9 

56-6 

43-4 

54-1 

45*9 

MA 4 

84-2 

17-6 

65-7 

34-3 

65*1 

34*9 


by Ng analysis, ®from NMR. 
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methoxy protons of the copolymers appear at a slightly 
lower field as compared to that of PM. It is also 
noticed that as the composition of M is increased, 
the peaks move to slightly higher field. 



NMR spectra AT 100 MHz. @ * PMMA , (|)-M A 1, ©"MA e 
(D)-MA3, (D'MA 4 AND ©-PAN 

Fig. 1 

The quintuplet observed in the case of PA homo- 
polymer for methine (CH) protons is not present in 
all the polymer samples studied (M < 20%). In fact, 
these peaks diminished when the mole% of M was 
increased from 4-4 to 20-0 in the systems studied by 
Pham^®. 

The peaks between 7-6 and 8 • 5 r are due to methylene 
protons of the copolymers. All these peaks appear 
as a broad band. The peaks move from lower to 
higher field as M content is increased. 

The a-methyl protons resonate in the range 8-4 
to 9 '2 T. These peaks appear at a slightly lower field 
as compared to peaks of a-methyl protons of PM. 

The shift noticed corresponding to methoxy and a- 
methyl protons for the spectra recorded in d7-DMF 
is different from what is observed for the copolymers 
in ^/ 6 -DMSO. This may be due to the solvent effect. 


Absorptions near 7*46 r, and those in the range of 
7* 34-7-08 r are due to hydrogen atom.s remaining in 
<af 6 -DMSO and to water absorbed in the solvent 
respectively^. 



8 ^9 10 8 ^9 ■ 

^16.1 NMR SPECTRA AT 100 MHz (1) MAI . (2) MA2 , {3)MA3 i 


The a-methyl proton peaks of the coply mers (Figs, 

1 and 2 ) are a complex combination of different types 
of triad sequences, as observed by PhanP®. The peak 
in all the copolymer systems (in ^/ 6 -DMSO) appears 
as a broad one and this broadening increases as the 
M content is increased in the copolymer as pointed 
out by Pham. These a-methyl peaks comprise of triad 
sequences of isolated M centered units {i.e. AMA type). 
Pham^^^ observed a shoulder at 8-83 r (/.e., M7 8 
value) which he related to 2M centered MMA (or AMM) 
triad sequences. He expected that the intensity of 
this peak might increase as the composition of M 
increases in this system. If this is the case, shoulder 
appearing at 8*71 r value in MA 4 might be the 
same type of 2M centered sequences, but for the other 
copolymers, it is difficult to say anything about these 
sequences from the spectrum. Since the composition 
of M in all the copolymers are high, it is prossible to 
assume that the 2M centered MMA (or AMM) type 
sequences appear in abundance m addition to the 
triad sequences of MMM type. The reason for this 
assumption is that the broad spectrum, of a-methyl 
peaks is slowly shifted to higher field as M content 
is increased, where the a-methyl protons of PM appear. 
In addition to that a gradual increase cf the peaks 
connected to syndiotactic and heterotactic type of 
peaks observed in PM is also noticed. 

The methoxy protons peaks of the copolymer (Figs. 
1 and 2 ) correspond to traid distribution of the type 






I 
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AMA, whereas a pronounced shoulder in all the methoxy 
peaks represents the configurational triad distribution 
of 2M centered MMA (or AMM) type of units. This 
shoulder becomes less pronounced as M content is 
decreased. Triad sequences of the type MMM are 
not observed clearly in these peaks, which should appear 
at a slightly higher field (i.e., at 6-27 r). These obser¬ 
vations are in conformity with those made by Pham^^. 
But, from the a-methyl proton peaks, it was assumed 
that triad sequences of MMM type are present. This 
can be clarified by obtaining spectra with better resolu¬ 
tion or by simulting these peaks. This work is in 
progress. 

The composition of the copolymers by NMR analysis 
has been determined by the method of PhanP® using 
the following relation 

(1/3) Integral of Methoxy (or a-n.ethyl) 
protons 

Mma% -- 

(1/2) Integral of methine protons. 

These values are given in Table 1. They agree well 
with the values obtained by analysis. 
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THE DEFORMATION BEHAVIOUR OF S.G. IRONS 


V. S. GALGALI and D. S. SARMA 

Department of Metallurgical Engineering, Banaras Hindu University, Varanasi-221005 

Abstract 

The deformation behaviour under compression at room temperature of cast and ferritised 
S-G. (Spheroidal Graphite) irons has been studied to understand their high ductility. It has been 
established that on deformation the spheroidal graphite particles distort considerably and take to 
ellipsoidal shapes. The deformability index values suggest that graphite, although brittle by itself, 
deforms to a greater extent than either ferrite or pearlite in the matrix. It has also been found 
that an increase in strain decreases the deformability index of graphite. 


S G. IRONS also known as nodular irons or ductile 
• irons, are extensively used in industry^’^. They are 
stronger than gray cast irons and their superior strength 
is understood in terms of the smaller graphite (crack) 
length. Their good ductility is, however, not well 
understood. 

It is now known that the ductility of two-phase 
materials is mostly dependent on the volume fraction 
and shape and is independont of the nature, strength 
or size (in the range of 1 to 200 p) of the second phase 
particles^’L The mechanism of fracture is, however, 
different for two-phase materials containing hard 
and soft particles. The former gives rise to stress 
concentrations resulting in the formation of holes in 
their vicinity. If the second phase, particles are soft, 
they undergo equal or more defprrnations than the 
specimen as a wholp. 


The amount of deformation undergone by the dis¬ 
persed phase in comparison with that of the specimen 
is expressed in terms of the deformability index, v, 
given by 

amount of deformation undergone by the 
second phase 

J/ .. .— - 

amount of the deformation undergone by the 
specimen as a whole 

Malkiewioz and Rudnik® showed that the deformability 
index for tensile stress conditions is given by 
_ 2 log (b/a) 

3 log ilfUo) 

where Iq and If are the initial and final lengths of the 
specimen and b and a are the major and minor axes 
of the ellipsoidal shape of the inclusion obtained after 
deformation. 
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It can easily be. shown that for conditions of compres¬ 
sion the equation is modified to 
2 log {bid) 

• "" ‘3 \o% {Qh) 

It has been found that most of the inclusions in 
steel have got v values of 0 < v < 1 at the high tempera¬ 
tures of working®. The deformation behaviour of 
S.G. Irons in the as-cast and ferritised conditions 
has been studied in the present investigation with a 
view to obtain information on their ductility charac¬ 
teristics. 


[ Current 
Science 

treatment. For the latter, specimens sealed in a silica 
tube were heated at 920° C for 1 hr, slowly cooled 
in the furnace to 700° C and were held at this tempe¬ 
rature for 11 hours before cooling slowly to room 
temperature. The specimens were prepolished and 
etched on one of the longer surfaces and compressed 
perpendicular to the polished surface to various extents 
(6 to 25%) in an Amsler 30 ton Universal Testing 
Machine. The deformed specimens were examined 
in an optical microscope for noting the changes in 
microstructure. 


The Deformation Behaviour of S.G. Irons 



Fig. 1. Optical micrograph of the as-cast S.G. Iron. 



Fig. 2 . Optical micrograph of the cast S.G. Iron after 25% deformation. 


Experimental Procedures 
S.G. Iron of composition 3*4% carbon, 1*9% silicon, 
0-46% manganese was used in the present work. 
Specimens of 6 x 6 x 10 mm were studied in the 
a§-C4§t condition and also after living a ferritisin| 


Results and Discussion 

Figure 1 is the optical microstructure of the as-cast 
S.G. iron showing the graphite nodules encapsulated 
in ferrite zones lying within a pearlite matrix. The 
micrograph in Fig. % of the specimen compressed to 
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25% reduction reveals that the spheroidal graphite has 
become ellipsoidal on deformation. Figure 3 is the 
optical micrograph of the ferrite matrix. On deforming 
23% the ferritic S.G. ironjshows the distorted graphite 
modules as well as the considerable deformation under¬ 
gone by the matrix Fig. 4. 



Fig. 3. Optical micrograph of the ferritised S.G. Iron. 



Fig. 4, Optical micrograph cf the ferritised iron after 23% deformation. 


It is interesting to note here that the graphite nodules 
undergo severe distortion when S.G. irons are deformed. 
This is not normally expected as graphite has a layer- 
type hexagonal structure and a low surface energy 
of bonding to the matrix, and polycrystalline graphite 
is soft but brittle^. It may be assumed that the very 


The deformability index values (v) calculated from 
quation (2) are shown in Table I. The i' values 
for all deformations studied in both ferritic and as- 
cast states are greater than unity and this value decreases 
steadily with increasing strain. This suggests that 
graphite deforms more readily than the matrix on the 
jnitial stages of deformation, 


low tensile strength of graphite coupled with the low 
bonding energy makes graphite to act like voids. Holes 
in materials can also be considered as second phase 
particles and a spherical hole tends to elongate and 
flatten into an ellipsoidal shape on deformation®. 
It is then difficult to understand the variation of the 
d^fprrnability index with the degree of compression, 
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Table I 

Deformability Index Values of Graphite in the As-Cast 
and Ferritised S.G, Irons 


Treatment 

% deformation 

Deformability 

index 

As-cast 

6 

2-8 

As-cast 

13 

2-0 . 

As-cast 

25 

1-0 

Ferritised 

8 

2-3 

Ferritised 

15 

1-5 

Ferritised 

23 

LO 


The ductile behaviour of the S.G. iron can therefore 
be attributed to the ease with which the graphite nodules 
change shape on deformation. This is not possible 
in the gray cast irons, since the graphite flakes act as 
stress raisers and do not deform with the metal. 


Conclusion 

The graphite nodules cf S.G. iron deform along with 
the matrix and the nodular shape changes to ellipsoidal 
shape on deformation. The calculated defcrmability 
index values show that the relative magnitude of de¬ 
formation of graphite with respect to the matrix changes 
with the degree of strain. 
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ROLE OF MAGNESIUM AND IRON IN THE REVERSAL OF NICKEL TOXICITY IN OGA WA SEROTYPES 

OF VIBRIO CHOLERAE AND VIBRIO ELTOR 

B. P. LALITHAMMA, I. KARUNA SAGAR, S. NARASIMHA RAO and C. N. NAGESHA 
Departments of Microbiology and Biochemistry, Kasturba Medical College, Mangalore 1 

Abstract 

The effect of different concentrations of Ni2+ on growth, acid production and glucose utilisa¬ 
tion of Ogawa serotypes of Vibrio cholerae and Vibrio eltor has been studied. Ni2+ was toxic to 
both, particularly for acid production. The reversibility of NF+ toxicity by Fe^-*- and Mg^'*’ showed 
that Ni2+ induces a conditioned Mg“+ deficiency in both V. cholerae and V. eltor. 


Introduction 

HOUGH nickel has been placed! with “ unfamiliar 
trace elements ” from the point of view of microbial 
nutrition^, evidence as to its essential function is gradu¬ 
ally accumulating^. ^ For instance, Abelson and Aldous® 
demonstrated that excess of nickel and other heavy 
metals interfere with magnesium metabolism in micro¬ 
organisms and Healy et al} observed'that nickel reduced 
succinic dehydrogenase but doubled catalase activity 
in Neurospora crassa. Interestingly, whereas magne¬ 
sium was effective in counteracting nickel toxicity in 
Aspergillus niger^ and Neurospora crassa^, zinc was 
effective in Chlorella vulgaris’^ and both iron and magne¬ 
sium proved (ffective in reversing nickel toxicity in 
Micrococcus pyogenes var. aureus^. 

In Inaba serotypes of Vibrio cholerae and Vibrio 
eltor, Karuna Sagar et aP noted that whereas iron 
was more effective in counteracting nickel toxicity 
in the former, magnesium was in the latter. In this 
^pmmunication we present the results of our experi¬ 


ments with Ogawa serotypes of Vibrio cholerae an 
Vibrio eltor. 

Materials and Methods 

One strain of Vibrio cholerae Ogawa (NCTC 8021) 
and one strain of Vibrio eltor Ogawa (NCTC 10255) 
obtained from Central Public Health Laboratory, 
London, were used. 

The test medium of pH 7*6 contained tryptone 
(Oxoid) 1%, sodium chloride (BDH) 0-5% and glucose 
(BDH) 1%. Solutions of nickel sulphate (May and 
Baker Ltd.), ferric ammonium citrate (Merck) and 
magnesium sulphate (Merck) were prepared to contain 
1000 meg of metal per ml. 

NF solution was added aseptically to the tubes 
containing 10 ml test medium to provide the metal 
concentrations ranging from 50 to 1000 meg per tube 
Experiments conducted to determine toxicity reversals 
contained NF+sufficient to induce 50% growth inhibi¬ 
tion and reversing metals, Fe^+ / Mg^+ in concentrations 
from 50 to 1000 meg per tube. Aliquots of 0-05 nil 
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of 20 h peptone water culture of vibrios containing 
approximately 10® viable cells were used to inoculate 
the tubes. After incubation for 24 h, growth was 
measured colorimetrically at 660 nm. Glucose utilisa¬ 
tion was determined by following its disappearance 
from the medium by the technique of Folin and Wu^*^. 
Acid production was estimated by titrating 2 ml ali¬ 
quots of culture medium against 0-005 N NaOH 
using bromothymol blue as indicator. 

All the experiments were repeated four times and 
the results were consistent. Average values were 
expressed as percentage of values recorded for control 
culture. 


Results 

Table I shows the effect of Ni^*^ on Ogawa serotypes 
of Vibrio cholerae and Vibrio eltor. Complete inhibi¬ 
tion of growth occurred at 600 meg in the former and 
500 meg in the latter. However, 50% growth inhibition 
was noted at 200 meg level in both the biotypes. 
The fall in acid production was more in V. cholerae 
than in V. eltor. Thus at 200 meg which produced 
50% growth inhibition in both biotypes, acid production 
was seen to the extent of 25% in V. cholerae and 44% 
in V. eltor. 

Table IT shows the effect of Fe®+ and Mg2+ supplemen¬ 
tation to V. cholerae culture containing a concentration 


Table I 

Effect of on Ogawa serotypes of V. cholerae and V. eltor {Values expressed as percentage of control) 







Nil 

Concentration of NF+ (mcg/lOmI medium) 

50 100 150 200 250 300 400 500 

600 









V. cholerae 






Growth 





100 

83 

65 

58 

50 

44 

44 

44 

39 


Acid production 





100 

50 

50 

30 

25 

12 

12 

12 

12 

.. 

Glucose utilisation 





100 

100 

80 

70 

70 

50 

50 

50 

50 










V. el ter 






Growth 





100 

90 

70 

55 

50 

35 

25 

20 



Acid production 





100 

62 

60 

44 

44 

20 

12 

12 



Glucose utilisation 





100 

80 

80 

80 

60 

60 

40 

40 



Effect of Mg^^ and 

' in 

Table II 

presence of 200 meg of (50% growth inhibition) 

{values expressed as percentage of control) 

in V. 

cholerae Ogawa 

Con¬ 

trol 

Nil 

50 

100 

150 

Concentration of Mg^'''/Fe®+ (mcg/lOml medium) 

200 250 300 400 500 600 700 800 

900 

1000 






Ni (200 meg) -h Mg 








Growth 100 

50 

58 

70 

80 

80 

80 

80 

80 

80 

80 

89 

95 

95 

95 

Acid produc¬ 
tion 100 

25 

4P 

45 

50 

50 

55 

55 

65 

75 

75 

75 

75 

75 

75 

Glucose 

utilisation 100 

70 

70 

70 

80 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 






Ni (200 meg) + Fe 








Growth 100 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Acid produc¬ 
tion 100 

25 

25 

25 

5 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

Glucose 

utilisation 100 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 


Curr Sci-3 
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Table IH 

Effect of and supplementation on Ni-'^ inducing 5Q% growth inhibition in V. eltor Ogawa 

{values expressed as percentage of control) 

Concentration of Mg-+/Fe^+ (mcg/lOml melium) 

Con¬ 
trol Nil 50 100 150 200 250 300 400 500 600 700 800 900 1030 


Ni (200 meg) + Mg 


Growth 

100 

50 

68 

68 

68 

70 

78 

78 

84 

84 

84 

84 

84 

84 

Acid prcduc- 
' tion 

100 

44 

50 

50 

50 

50 

50 

50 

50 

60 

60 

60 

60 

60 

Glucose 

utilisation 

100 

60 

60 

60 

60 

80 

100 

100 

100 

100 

100 

100 

100 

100 







Ni (200 mes 

[) + Fe 







Growth 

100 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

53 

Acid produc¬ 
tion 

103 

4i 

40 

40 

32 

22 

22 

22 

22 

18 

18 

18 

18 

18 

Glucose 

utilisation 

100 

60 

60 

60 

60 

55 

55 

50 

50 

50 

50 

50 

50 

53 


of NF+ (200 meg) inducing haf maximal growth. 
Mg^+ was partially effective in reversing Ni^+ toxicity. 
Growth reached a maximum value of 95% at 800 meg 
hvel. Though normal utilisation of glucose was 
observable at 200 meg, no increase in acid production 
occurred beyond 75%. Fe^+ was completely ineffective 
ill reversing Ni^+ toxicity. 

. A similar situation was evidenced in the case of 
V. eltor also (Table IIT). Supplementation of Mg^"^ 
brought about a maximum of 84% in growth at 400 meg. 
Glucose utilisation reached the control value at 250 meg 
but optimal acid production was only 60% (500 meg). 
Fe^"^ was not only ineffective in reversing Ni“+ toxicity, 
but was in fact inhibitory, particularly to acid produc¬ 
tion. 

Discussion 

The above results clearly show that Ni“+ was toxic 
to both the biotypes of vibrios. Though half maximal 
growth was attained at the same concentration of NF"*" 
in both the biotypes, a greater inhibition of acid produc¬ 
tion was noted in V. cholerae. 

Mg^-^ was partially effective in reversing the toxicity 
due to Ni^+ in both the bio types. Though glucose 
utilisation was restored in both V. cholerae and V. eltor 
acid production was still low. Abelson and Aldous^ 
indicated that the primary influence of Mg^^ is a control 
on the toxic metal uptake which presumably results 
in the depression of intracellular concentration cf 
toxic ions to non-toxic le\'els. If their surmise is 
right it would be natural to expect all adversee influence 
of metal toxicities to be simultaneously annulled. 
Since this does not happen in Ni-+ toxicity control 
of ion uptake is not perhaps the only mechanism of 


reversal of metal toxicity by Mg^"^. In fact, Adiga 
etaF and Narasimha Rao and Nagesha® arrived at 
similar conclusions from their studies on toxicity 
reversals. 

Fe^+ totally failed to alleviate Ni^+ toxicity. This 
is interesting from the viewpoint of the observations 
of Narasimha Rao and Nagesha^ and that of Adiga 
et aP that both Fe^+ and Mg^+ were effective in revers¬ 
ing Ni-+ toxicity. Our results indicate that Ni^+ might 
be inducing a conditioned deficiency of Mg^'^ in Ogawa 
serotypes of V. cholerae and V, eltor. 
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PLAQUE FORMATION OF ARBOVIRUSES UNDER AN OVERLAY OF TISSUE CULTURE MEDIUM 

AND LIQUID PARAFFIN 

B. LALITHA RAO 
Virus Research Centre, Poona 411001 


T*HE plaque technique provides a sensitive and accurate 
method for the quantitative estimation of virus in- 
fectivity in cell cultures. This technique was first intro¬ 
duced by Dulbecco in 1952 for animal viruses. Since 
then it is widely employed in the field of virology with 
several modifications though the principle of the original 
technique essentially remains the same. Most viruses 
require solid overlay n.edium to produce plaques and 
agar is commonly used in such studies. However, 
substances such as agarose, methylcellulose^ carboxy- 
methyl cellulose^, startch^, Tragacanth gum^ or any 
other substance which inhibits the production of secon¬ 
dary plaques can also be used for the formation of 
plaques. A viscous substance is usually added to 
overlay medium which solidifies or .remains viscous^ 
Vaccinia is the only virus which produces clear plaques 
even under liquid tissue culture medium®’®. In the 
present study formation of plaques of two arboviruses 
under an overlay consisting of a combination of liquid 
tissue culture medium and liquid paraffin was success¬ 
fully carried out. 

Vero cell culture was employed and the tests were 
conducted in linbroplates. Vero cell monolayers 
were grown in wells of linbroplates employing MEM 
(Glasgow) with Earle’s base and 5 per cent goat serum 
(G.S.). 

Commercially available liquid paraffin (LPFN) 
obtained from Agenta Chemicals, Bombay, India 
and MEM double strength with 10% G.S. were used 
in the overlay. 0 • 1 per cent Amido black^ was employed 
for staining the cells. Tissue culture stocks of two 
arboviruses: Sindbis (Group A) and Chandipura 
(Vesicular Stomatitis group) were studied. 

The method followed for conducting the experi¬ 
ments was as follows: 

{a) The medium was removed from the wells of lin- 
broplate with confluent monolayers of Vero 
cell culture and dilutions of virus were inoculated 
in 0-1 ml quantities to each well and adsorbed 
for one hour at 35° C with intermittent rocking 
of the plates. 

(Jb) After adsorption MEM double strength with 
10% G.S. was added in 0*5 ml quantities 
followed by one ml quantities of LPFN into 
each well. MEM double strength was used 
instead of MEM as the cell sheet was degenerat¬ 
ing faster when the latter medium was employed. 
The LPFN formed a separate layer on top of 
the liquid tissue culture medium. While growing 
Vero cell monolayers and after virus inoculation, 
the plates were incubated at 35° C in carbon 


dioxide incubator^ Results were noted by 
staining with 0-1 per cent Amido black on appro¬ 
priate post-inoculation days as determined by 
earlier experiments. Sufficient precaution was 
taken to avoid unnecessary handling and move¬ 
ment of the test plates during incubation to 
avoid development of secondary plaques. 

The size and titre of the plaques of the two viruses 
(Sindbis and Chandipura) are presented in Table 1. 
Figures 1 and 2 show plaques of these two viruses^ 
Table I 


Virus 

Overlay 

Day of 
appearance 
of plaque 

Plaque Plaque 

titre . diameter 
los»io» 

PFU/ML. 

Sindbis 

Liquid 

3 

7 • 3 Micro- 

(AR 339 
Gr. A, 

paraffin 


plaques 

Chandi¬ 

pura 

(653514) 

(Vesicular 

do. 

1 

8-3 2 mm 

stomati¬ 
tis group) 





Fig, 1. plaques of Sindbis Virus. 


Plaques were produced in our experiments by employ¬ 
ing a combination of liquid tissue culture medium and 
LPFN in overlay. However, when overlaying was 
done with only liquid tissue culture medium, cytopatho- 
genic effect was produced. LPFN alone in the absence 
of liquid tissue culture medium failed to produce plaques. 
The mechanism responsible for the formation of plaques 
under this overlay is the pressure exerted by the layer 
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of liquid paraffin which prevents the rapid spread of 
infective foci that results in the formation of plaques. 



Fig. 2. Plaques of Chandipura Virus. 


The advantage of plaquing under this overlay is 
that it permits the virus to form plaques in liquid tissue 
culture medium itself and the effect of LPFN is only 
indirect on the plaques. The easy availability of LPFN 
makes it an useful adjunct to plaque study. 
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PHYSIOLOGICAL STUDIES ON THE EFFECTS OF NUTRITIONAL IMBALANCE ON THE CENTRAL 
NER\'OLS SYSTEM: EFFECTS OF THIAMINE DEFICIENCY ON THE REGIONAL PROTEIN 
METABOLISM IN THE BRAIN OF CHICKEN, GALLUS DOMESTIC US 

NAYEEMUNNISA 

Department of Zoology, Bangalore University, Bangalore, India 


Abstract 

The levels of RNA, protein and the activity levels of Aspartate amino-transferase (AAT) and 
Alanine aminotransferase (AlAT) in the cerebrum, cerebellum and medulla oblongata of thiamine- 
deficient chicken increased indicating an augmentation in the activity of the protein synthetic machi¬ 
nery in B^-hypovitaminous birds. 


VHE proteins in the brain of vertebrates are known 
* to exist in a dynamic state^. The synthesis 
and catabolism of proteins in the mammalian brain 
have been extensively studied-”^. It has been demon¬ 
strated that the levels of protein, total nitrogen and 
DNA remain practically unchanged, even in states 
of severe protein deficiency or starvation®"®. 

However, information about the regional distribution 
and metabolism of protein in the vertebrate brain 
during thiamine deficiency is lacking. Since marked 
changes in the enzymes connected to carbohydrate 
metabolism occur in animals with thiamine deficiency^’®, 
it might be expected that the brain would also show 
alterations connected to protein metabolism during 
thiamine deficiency. Little work has been done to 
test this possibility. Hence, the present study was 
undertaken. 

Material and Methods 

Two days old, male white leghorn chicken. Callus 
domesticus (10-12 g) were reared in the laboratory 
at 36 dr 2" C. The controls were fed on standard 


chicken feed. The experimental animals were fed 
on polished rice to induce thiamine deficiency®. Water 
was available ad libitum to both the groups. 

The normal and experimental birds were decapitated 
after 28 days. The brain was dissected and kept in 
Ringer at 0° C. The different regions of the brain 
(cerebrum, cerebellum and medulla oblongata) were 
separated with sterilized instruments, weighed in ice- 
cold Ringer and immediately used for analysis. 

Proteins from the samples were precipitated by tri- 
chloro acetic acid (BDH) and estimated by the micro* 
biuret method^®. 

RNA was extracted by the method of Schmidt-Than- 
hausser-Schneider^^ and estimated by orcinol colour 
reaction following the colorimetric procedure described 
by Glick^^ 

The Aspartate aminotransferase (AAT, E.C. 2*6* 1 • 1) 
and alanine aminotransferase (AIAT, E.C. 2'6*1*2) 
activities were determined following the colorimetric 
procedure of Reitman and Frankel as described by 
Bergmeyer^®. 
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Results and Discussion 
Results are summarized in Tables I-lII. 

Brain weight and body weight decreased considerably 
in the thiamine-deficient state (Table I). 

Table I 


Body and Brain weight of normal (control) and thiamine" 
deficient chicken}- 


Body weight in g 
Control Test 

Brain weight 
Control 

in g 
Test 

82«7 

31-3 

1*97 


1-37 



i 


± 

110 

5-5 

0*2 


0-2 

75-8-98 8* 

29^0-8* 

1 -8-2-2* 

1 * 

1-1*5* 


^Values are mean ± S.D. of 28 observations. 
* Represents the weight range. 

Test == Thiamine-deficient chicken. 


Such a differential response of the different region® 
of the brain may be related to the differences in the 
functional status of the region concerned. However^ 
the general increase in RNA and protein levels observed 
in the present investigation points to an augmentation 
in the activity of the protein synthetic machinery in 
B,-hypovitaminous birds. 

The activity levels of AAT and AlAT, in general^ 
showed an increase in all the compartments of the 
brain studied, viz., cerebrum, cerebellum and medulla 
oblongata during thiamine deficiency (Table III). It 
is also seen (Table III) that the increase in the levels 
of the aminotransferase activities showed variation 
in relation to the region of the brain. Further, the 
brain stem showed marked response for the changes 
in the activity levels of AAT and the cerebrum demon¬ 
strated the maximum response for changes in the acti¬ 
vity levels of AlAT (Table HI). It is also noteworthy 
that the activity level of AAT was more than that of 
AlAT in the CNS of the thiamine-deficient birds. 
The general increase in the activity levels of both the 


Table II 


Changes occurring in the levels of RNA and protein in different regions of the brain of normal (control) and 
Thiamine^deficient chicken, Gallus domesticus^ 



Control 

Cerebrum 

Test 

Cerebellum 

Control 

Test 

Control 

Medulla 

Test 

RNA 

mg/g 

4.75 

M 

“4-86-3 

p> 0-01 

8*85 

bz 

1*2 

4*8 

zb 

1*3 

“+233*4 

p> 0*01 

16*0 

+ 

4*0 

4*3 

+ 

1*2 

“+88*2 
p> 0*01 

00 ' 

Protein 

mg/g 

106 

zb 

4*8 

“4- 0-46 
NS 

’l06*5 

zb 

7*6 

105*5 

zb 

17*9 

“+ 5*6 
NS 

111*5 

13*9 

75*0 

i 

6*8 

“+ 8-0 
NS 

oo 

O 


^Values are mean ± S.D. of 10 observations. 

® Percentage change, signs (+) indicate an increase over controls. 
NS = not significant. 

Test = Thiamine-deficient birds. 


In general, the protein content increased (negligible 
in the cerebrum and cerebellum and considerable in 
the brain stem) on inducing thiamine deficiency (Table II) 
Paralleling the increase in proteins, RNA levels also 
increased (significant) in all the regions investigated 
during B,-hypovitaminosis. Further, marked differ¬ 
ences in the protein and RNA contents of the cerebrum> 
cerebellum and medulla oblongata were noted (Table II). 
A remarkable feature was that the cerebrum demon¬ 
strated least response for changes in RNA and also 
protein in the thiamine deficient state. Maximum 
response for changes in RNA was exhibited by cere¬ 
bellum and for protein levels was exhibited by the 
brain stem on inducing thiamine deficiency (Table IT). 


aminotransferases during thiamine ^deficiency may 
be either due to the activation of the enzyme synthesis 
by the altered cellular environment prevailing in the 
brain, or due to an increase in the rate of enzyme synthe¬ 
sis. Supporting this suggestion, an increase in the 
levels of RNA and proteins have been detected (Table II). 

AAT and AlAT are of great clinical significance^^. 
The levels of these aminotransferases in serum have 
been studied as an index for the diagnosis of disease- 
conditions like hepatic and cardiac infractions^®. The 
liver aminotransferase activities have been known to 
increase under several pathological conditions^^’^s^ 
In support of this the aminotransferase activities of the 
brain have shown a significant augmentation during 
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Table III 

Aminotransferase activities in different regions of the Brain of normal {controls) and Thiamine-deficient 

chicken^ Gallus domesticus 



Cerebrum 

AAT 

Cerebellum 

Medulla 

Cerebrum 

AlAT 

Cerebellum 

Medulla 

Controls 

M5- 

0*92 

1*2 

1-02 

M 

1*34 


— 

i 

± 

± 

± 

± 


0*06 

0-06 

0*076 

0*07 

0*06 

0*23 

Test 

8-7 

8*7 

11*6 

2-4 

1*95 

2*6 


ZI 

± 

± 

± 

± 

i 


2-6 

1*5 

1*5 

0-05 

0*2 

0-08 


«-656-5 

«+846-6 

«+866-7 

“4-134*7 

5+ 77*2 

.fl4_94,o 


p> 0*01 

p> 0-01 

p> 001 

p> 0-05 

p> 0 01 

p> 0-05 


^ Acti\ity expressed as micromoles of keto acid formed /g wet weight of the tissue/hr. 
- Values are Mean — S.D. of 12 observations. 

'■Percentage change, sign (-f-) indicating an increase over controls. 


thiamine deficiency in chicken. Since the amino¬ 
transferases are known to link amino acid and carbo- 
h\drate metabolism^’^, an increase in aminotransferase 
activities during thiamine deficiency indicates that 
the contribution of glucogenic amino acids to the carbo¬ 
hydrate metabolism is more. It is therefore possible 
that carbohydrate metabolism is not maintained at 
a steady level during thiamine deficiency. The lower 
activitv levels of AlAT compared to the activity levels 
of AAT account for the decreased production of 
alanine from pvruvic acid in the brain of B,-hypovita- 
minoLis birds. This is of significance in the metabolism 
of brain as alanine plays a vital role in linking carbo¬ 
hydrate^'and protein metabolism^^ This is in accord¬ 
ance u^th the earlier reports of Peters^ and Nalini 
and i^ayeeniunnisa^. 
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LETTERS TO THE EDITOR 


A DIRECT EVIDENCE FOR THE NON¬ 
EXISTENCE OF ESTER-BONDS IN COLLAGEN 
CHAINS 

Introduction 

The sub-unit structure model of collagen chain with 
ester-bonds between the sub-units was earlier 
suggested by Gallop et alM-, on the basis of their 
findings on the reaction of hydroxylamine and 
hydrazine with denatured collagen. This model 
was once considered as an acceptable one for 
collagen and the results in many laboratories were 
explained in view of this model. In an earlier 
communication*^ we have reported that the soluble 
fraction obtained by treating shark-fin rays 
(elastoidin) with formic acid consists of smaller 
sub-units having sedimentation coefficient 
value of 1-6 compared to 3*2 for an intact single 
collagen chain. As formic acid under such, 
experimental conditions does not affect peptide 
bonds^‘7, the observation was explained by assuming 
that shark-fin collagen chains are built up of 
smaller sub-units linked together by non-peptidic 
bonds, possibly of ester-type which might be broken 
by formic acid treatment. Possible mechanisms of 
formation of such ester-bonds 'in vivo in the 
growing polypeptide chain were also suggested^*^. 
But later, another group of workers'^^'^"!''^, parti¬ 
cularly Bernstein et claimed that the sub¬ 

units which were obtained by treating collagen with 
hydroxylamine and hydrazine are not linked through 
ester-bonds but through cyclic imides formed by the 
condensation of the side-chain amide group of 
asparagine with amide nitrogen of the subsequent 
glycine residue in the chain. Both these groups, 
however, arrived at their own conclusions through 
indirect approaches. No direct proof for the presence 
or absence of ester-bonds in collagen chains has; 
hetherto been offered. Considering that a study on 
the action of esterase on collagen chain should 
provide us, with a direct evidence regarding this, it 
was thought worthwhile to investigate the problemi 
using a liver esterase as a probe. Liver esterases 
appear to have macromolecular substrate specificity 
also since these enzymes are considered to be 
reactive towards the ester-bond in the aminoacyl-/- 
BNA complex during the protein synthesis in liveri^. 

Experimental 

Preparation of Collagen Chain.—The swim-bladder 
removed immediately after slaughtering the carp was 


cleaned and cut into small pieces. These were then 
treated with 0-1% acetic acid for 24 h, after 
which the solution was filtered through glass wool. 
All operations were performed at 4° C. The filtrate 
was lyophilized and stored at 4“ C in a desiccator. 
The a 1-chain was isolated from thermally (40° C 
for half an hour) denatured collagen by chromato¬ 
graphy on CM-cellulosei'“. The desired fractions 
were pooled, dialysed and lyophilized. 

Preparation and Purification of the Esterase .— 
Esterase was extracted from rat liver according to 
Okuda and Fuji^^^ and treated with pancreatic lipase 
(Calbiochem) and purified by gel filtration on 
Sephadex G-200 (Pharmacia) as described by these 
authors. 

Esterase Activity .—^Two methods were employed 
to check esterase activity, a spectrophotometrio 
method using p-nitrophenyl acetate (pNPA) as 
substrate’'^ and a titrimetric method using methyl 
butyrate as substratets. in the former method the 
enzyme prepared had a specific activity 320 ± 10 p 
moles/mg protein/h at pH 7 and 25° C, whilst 
against methylbutyrate the specific activity was 
250' ± 10/t moles/mg protein/h at pH 8 and 
25° C. 

Proteolytic activity .—Proteolytic activity of the 
esterase was checked by using the method of 
Levisohn and Aronsoni^^. To 12*5 mg portions of 
AZOCOLL (Calbiochem) suspended in 1 ml of 
0-2 M sodium phosphate buffer (pH 7*6) 0*5 ml 
of the enzyme in the same buffer was added and 
the volume was brought to 2-5 ml with water. 
After incubation at 37° C for 15 minutes the 
suspension was filtered through Whatman 
No. 1 filter-paper. The absorbancy at 580 nM of the 
filtrate was measured in the spectrophotometer, 
Unicam, Sp-600. 

Reaction of esterase with collagen .—^Purified 
a 1-chain of Carp swim-bladder was digested with 
esterase at 25° C and also at 40° C for 15 hours 
at pH 8-0 with the collagen : esterase ratio 100 : 1. 
A pH-meter autotitrator was used to follow up the 
reaction. 

Ultracentrifugation .—The sedimentation coefficient 
values of both enzyme-treated as well as untreated 
material were determined at 25° C using the Spinco- 
Model E (Beckman) ultracentrifuge. The con¬ 
centrations of the protein in phosphate buffer 
(pH = 7, p — 0*1) were kept the same (0-8%) 
in both cases. 
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Results and Discussion 

Results summarised in Table I indicate that no 
hydrolysis of the collagen has occurred by treatment 
with the esterase. The S 2 o>c^ value of 2*83 for the 
esterase-treated collagen was found to be almost the 
same as that (2*81) of the untreated one. These 
observations offer a direct evidence to support the 
view that no conventional ester-bonds, are present in 
the collagen chain. 

Table I 

Reaction of esterase with different substrates and with 
collagen 


Reactions 

Remarks 

1. Proteolytic substrates 


AZOCOLL No hydrolysis 

No proteolytic 
activity prese.d 

2. Ester substrates 


p-Nitrophenyl 
acetate (pNPA) 

Methyl Butyrate Hydrolysis 

Esterase activity 
present 

3. Collagen 


Purified al- 
chain of Carp 

swim-bladder No hydrolysis 

Ester-bonds are 
not present in 
collagen chain 
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A RELATION BETWEEN MAGNETIC SUSCEPTI¬ 
BILITY AND ELECTRONIC POLARIZABILITY 
OF NOBLE GASES 

The molar diamagnetic susceptibility of a monatomic 
gas is given by the well-known expression 

where {r.-^) signifies the mean square radius for 
the /-th electron and the summation extends over 
all the electrons of the atom. Thus the theoretical 
calculation of diamagnetic slusceptibiljty for any 
monatomic gas reduces to the evaluation of the 
integral 

{r^) dar (2) 

where ^ is the wave function for the normal state 
in zero field. Wave functions obtained by analytical 
and other approximations are usually employed in 
the calculation of since, except for hydrogen, 
which is not diamagnetic, the wave functions are 
niot known exactly. 

Expression (1) shows that the value of is 
dependent essentially on the effective size of the 
charge distribution within the atom. When the 
charge distribution is spherically symmetric, one 
may assume that the magnitude of the susceptibility 
is determined by an effective charge distribution 
having an average radius. In this case the 
experimental values of diamagnetic susceptibility 
for monatomic gases may be considered as a 
measure of the size of the charge distribution, in 
.so far as the response of the electron cloud to 
a magnetic field is concerned. 
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When the atom is subjected to- an electrostatic 
field the charge distribution gets displaced with 
respect to the positively charged nucleus. The 
polarization effect depends on the effective volume 
of the electron cloud and hence, it must be 
related to the cube of the average radius of the 
charge distribution. It is reasonable to assume 
that the charge distribution which responds to the 
electric field will have similar characteristics as the 
one which determines Thuis in spherically 

symmetric atoms like the atoms of noble gases 
one may expect some simple relationship between 
the diamagnetic susceptibility and electronic 
polarizability. 

In Fig. 1, the square root of the modulus of 
molar susceptibilityi, is plotted against the 

cube root of electronic polarizability^, for five 
noble gas atoms. Except in the case of neon the 
remaining four elements lie on a straight line. 



Fig. 1. Graph between square root of suscepti¬ 
bility and cube root of polarizability, for noble 
gases. 

If the experimental value of susceptibility is taken as 
correct, then the graph suggests a value of 0*55 for 
the polarizability of neon, which is sli^tly higher 
than the present value of 0-40. A general relation¬ 
ship between molar susceptibility and polarizability 
may be expressed as follows : 

, |x„r (3) 

The constants a and h have numerical values 5*12 
and 1*63 respectively when x is in lO"® cgsm units 
and oc is expressed in units of 10*24 cm*^. This 
simple relationship and the graph given above are 
good indications of the common size effect of the 


extranuclear electron cloud that underlie both 
magnetostatic and electrostatic phenomena, viz.^ 
diamagnetic susceptibility and electronic polariza¬ 
bility. 

Thanks are due to Dr. C. Purushothaman, for 
helpful discussions and to Dr. Joy George, for his 
interest in this work. Financial assistance from; 
U.G.C. is gratefully acknowledged. 

Department of Physics, C. P. Girijavallabhan. 
Cochin University, 

Cochin 682 022, October 6, 1975. 
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FATTY ACID COMPOSITION OF TRIGLYCE¬ 
RIDES OF ESCHERICHIA COLI LIPIDS 
Introduction 

It has been reported that E. coH phospholipids 
contain lauric, myristic, palmitic and stearic acids 
as saturated, palmitoleic and cw-vaccenic acids as 
unsaturated and cis-9, 10-methylenehexadecanoic 
and lactobacillic acids as cyclopropane acids^*^. But 
there is no report about the fatty acid composition 
of the triglyceride fraction of E. coil lipid. This 
communication deals with the fatty acid composi¬ 
tion of E. coli triglycerides. 

Materials and Methods 

E. coli K 12 cells were grown in tryptone-yeast 
extract medium at 37°, log phase cells were 
harvested by centrifulgation, washed with normal 
saline and kept at — 22°. 

The lipids were extracted from the cells by the 
procedure of Bligh and Dyer^ and fractionated on 
100-200 mesh silicic acid columns (Mallinkrodt 
Chemical Works, St. Louis, Missouri) according to 
Vorbeck and Marinetti^. The triglycerides were 
isolated from the neutral lipid fraction by prepara¬ 
tive thin-layer chromatography using the solvent 
system containing petroleum ether (40-60°), diethyl 
ether, acetic acid (80 : 20 : 1*5. v/v). The band 
havmg the same R^ as triolein was isolated and 
confirmed as triglyceride by pancreatic lypase 
hydrolysis’'^ to yield 2-monoglycerides and free fatty 
acids. 

Methyl esters of the component fatty acids were 
prepared directly from the triglycerides by 
methanolysis as described by Luddy et alA The 
methyl esters were analysed by vas-liquid chromato¬ 
graphy (GLC). An ‘T and M Model 700-R” 
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dual coliima analytical gas chromatograph was 
used for this purpose. Two' 6 ft. x 0*25 in. 
columns one of 5% diethylene glycol succinate 
polyester (DEGS) and the other of 5% silicone 
gum rubber (SE 30) both on 60—80 mesh Gas- 
chrom Z (Applied Science Laboratories, State 
College, Pa.) were used. The former column was 
kept at 150° and the latter at 200° during opera¬ 
tion. 

The fatty acids were identified by comparing 
their retention times with those of authentic methyl 
esters and by chainlength determination according 
to Ackmann et al^, before and after hydrogenation. 
The position of double bonds in the mono- 
i^nsaturated fatty acids was determined by the 
permanganate periodate oxidation method of 
Von Rudloff as adopted to microscale by Scheuer- 
brandt and Blochi^ followed by GLC identification 
of the resulting mono and dicarboxylic acids. The 
presence of cyclopropane fatty acids was confirmed 
according to Kaneshiro and Marr^i. 

Results and Discussion 

The triglycerides contained the following 
percentages of fatty acids ; lauric (2*4), myristic 
(6'4), pentadecanoic (8*0), palmitic (22-8-, 
stearic (trace), palmitoleic (9*6), c/Vvaccenic 
(25*6), cis-9, 10-methylene hexadecanoic (10*8) 
and lactobacillic (14*4). All these fatty acids 
have previously been reported to be present in 
E. coll phospholipids^'^. Several workers reported 
the 15-carbon acid to be a cyclopropane fatty acid-^ 
but during our investigation it was proved to be 
a straight chain, saturated fatty acid because it did 
not change its position on GLC on drastic hydro- 
genetion according to Kaneshiro' and Marr^i. 
Department of Chemistry, P. K. Chattopadhyay. 
Bose Institute, J. Dutta. 

CaIcutta-9, India, 

December 26, 1975. 
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NOTE ON I HE EVOLUT ON OF P HYTO¬ 
KARST TOPOGRAPHY IN THE GREAT 
LIMESTONE FORMATION OF JAMMU 
PROVINCE, J AND K SI ATE, INDIA 
The present note records for the first time the 
evolution of phytokarst (Folk R. L., et al.\ 1973) 
topography in the Great Limestone formation of 
Jammu Province, J and K State. This peculiar 
landscape has been formed by subaerial endolithic 
algae, as a result the formation has been coated 
black with jagged pinnacles marked by an excellent 
delicate lacy dissection which dO' not exhibit any 
orientation. The phytokarst features have been 
noticed while making a sedimentological .studies of 
the rock units between Muttal (Lat. 32° 59' N : 
Long. 75° OP 30" E) and Salal (Lat. 33° 10'N ; 
Long 74° 50' E) (Figs. 1 and 2). The area lies 




Fig. 2.^ Showing the development of phytokarst 
on the Limestone rocks. 
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on the Survey of India Topo Sheet Nos. 43 0/4, 
43 P/I, 43 L/13 and 43 K/16 ; in the Udhampur 
District of Jammu. In this area, the Great 
Limestone is the oldest formation, exposed in the 
form of chain of inliers running in an echelon 
fashion. The limestone inliers are flanked on either 
side by Tertiary rocks of diverse characters. The 
Great Limestone is a massive formation whose 
base has not been observed anywhere in the area. 

The area has received attention since 1876 but 
no work has been done on the geomorphology of 
the limestones. Sharma^ (1970) while making a 
detailed study of the dolostones of the area made 
a reference to sOme Karst features but he did not 
study the phytokarsts. The phytokarst is a typical 
type of topography developed in the limestones by 
blue green algae, under sub-tropical ch'matic 
environments. Ifl ail effort to sculpture the 
limestones, the algae have been supported by rain, 
deW, etc. The biological activity gains strength with 
Variations in the amount of temperature and rain¬ 
fall tl is a fare fock sCulptUre. 

The petrographic studies haVe shown that the 
phytokarst represents a highly dolomitised biolithites, 
with ail extreme degree of diagenesis. The rdcks 
afe Very Compact with varying shades of colours. 
Most of limestones are coated black and dissected 
to make them a stony laceWork resembling more or 
less to a sponge. At places, the limestone surface 
with black algal dots has tiny crystals of carbonate. 
The phytokarst topography has been noticed 
sparsely and not at a particular point on a large 
.scale. 

The phytokarst differs greatly from the normal 
Karst and the littoral Karst. The normal Karst 
is mostly caused by solution of inland carbonate 
rocks ^and do not have black coatings. The littoral 
Karst; on the other hand, is the combined work of 
browsing and boring organisms and the solvent 
action of sea water. The area under study has 
already shown normal Karst features such as Karst 
windows, caves, clefts or dints and grykes but the 
occurrences of phytokarsts have been recorded for 
the first time. More detailed work in this direction 
is likely to throw more light on the subject and 
will be published soon. 

My sincere thanks are due to my teacher 
Dr. T. R. Bhatia, whose inspiration and encourage¬ 
ment enabled me to do this work. 

Department of Geology, S. K. Ch,\dha. 

Government G.M. 

Science College, 

Jammu, October 20, 1975. 
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SHOCK AVOIDANCE LEARNING IN INTACT 
AND headless PREPARATIONS OF GRASS¬ 
HOPPER PO£C7LOCE/et/A PICTVS 

Introduction 

The phenomenon of shock avoidance learning in 
orthopteran insects among invertebrates has been 
studied in greater detail recently!Although"” 4 
unit system that exhibits learning behaviour' is 
important to a great extent in unfolding the 
mechanisms underlying the process of , learning, the 
integrity of such a system in relation to the 
acquisition, storage and retention of learned 
behavioural information is of considerable interest. 
This paper is a comparative study of the learning 
behaviour in intact and headless systems of grass¬ 
hopper Poecilocerus pictus. 

Materials and Methods 

Grasshoppers {Species : POecilocerus pictus, 
Group : Exopterygota, order : Orthoptera, Family : 
Acrididae) were maintained in the laboratory in 
metal cages, on 12—12 hour light-dark cycle at. 
28 ± 1° C and 70 ± 10% relative humidity. They 
were fed ad libitum daily on the fresh leaves of 
milk-weed Calotropis giganfea (Linn.). 

Two sets of adult male grasshoppers were 
selected for training. Each set consisted of 
2 groups of 6 males each. In the first set, one 
group of insects were trained with their heads 
intact, while the other group of insects were 
decapitated before training. . The second set of 
grasshoppers were injected with 0-02% prostigmin 
two hours before training and as in the first set, 
one group was trained headless and the other with 
heads intact. The severed neck region in headless 
animals was sealed with soft dental wax to • prevent 

the loss of haemofymph..The ’ shock avoidance' 

learning procedure was based on the niethod 
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originally described by Horridge^. The time taken 
for learning in normal and prostigmia-treated 
insects was recorded. All the trained insects were! 
tested for the retention of learned behaviour 
individually using the original training procedure 
at different hours from the time of attaining the 
learning criterion. 

Results 

Observations on the learning pattern of headless 
and intact insects reveal that the headless insects 
respond more quickly to the training procedure as 
compared to the intact ones. The number of 
shocks received by the experimental insects during 
the initial five-minute period was considerably 
greater in intact animals as compared to the headless 
ones. The headless animals took almost the same 
time to learn as did the intact ones. (Table I). 
However insects treated with prostigmin—a para¬ 
sympathetic stimulant, exhibited a tendency to 
learn faster than the normal insects and took less 
time to reach the learning criterion as compared 
to normal insects (Table I). 

Table I 


The mean average-time taken to reach the learning 
criterion in “ Intact and “ Headless ” preparations 
of {Male) grasshopper Poecilccerus pictus 



Time taken in minutes* 


Experin\ental 


-r-values 

P-values 

insect 

Nonrial 

Prostigmin- 




treated 


Intact 

41-8±3*9 

31-9±7*6 3-7 

<0 001 

Headless 

38-5±4*7 

27-7±6-3 4-3 

<0 001 


(* Mean ± S.D. « = 6 for each type in each group 
of experimental insects). 


It is seen from the results of the retention test 
that intact experimental insect exhibits higher 
percentage of retention at the end of the observa¬ 
tion period, while the headless experimental insect 
seems to reveal a comparatively low percentage of 
retention. On the other hand the prostigmin-treated 
insects appeared to show a noticeable consolida¬ 
tion of retention as compared to the non-treated 
experimental insects (Figs. 1 a and 1 b). The con¬ 
trol animals in both groups did nibt learn the 
shock avoidance procedure and hence showed no 
significant retention. 

Discussion 

From the results it appears that the mode of 
learning as well as the retention pattern is dependent 
on the type of system used. The headless animals 
seem to respond immediately to the training 


Current 
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process as compared to those with heads intact. 
This is also apparently evident from the results 
obtained on the prdstigmin-treated insects. The 
extent to which the decapitation influences the 
learning process and its subsequent retention 




(Fig. I h) 

Ftp. (la) and (1 Z>). Retention Test: The 
graph shows the percentage of retention in normal 
(la) and Prostigmin-Treated (lb) insects during 
a post-training retention test. 





Letters to the Editor 


591 


Vo/. 45, No. 16 1 
Aug. 20, 1976 J 

depends perhaps not only on the immediate reaction 
mechanisms that follow the injury, but also on the 
lelalively independent function of the ganglionic 
system that is capable of facilitating the acquisition 
of information at the segmental level. Although 
headless and intact systems do not differ significantly 
with regard to the acquisition of learning, the 
better performance of the headless animals during 
the initial five-minute period could be attributed tO' 
the integral organization of segmental ganglionic 
system that can independently regulate the 
acquisition of information irrespective of the 
imposed cephalic inhibition. It is probable that 
effective coordination between brain and nervous 
system in intact animals facilitates the retention 
capacity of the information processing system, 
although brain by itself may not directly influence 
the retention of acquired information. Inspite of 
the postural learning of leg position being 
predominantly a segmental phenomenon, a possible 
secondary role of brain in processing, storage and 
consolidating the retention of infiormation could 
be considered to some extent in view of the 
transfer of learning known to occur between the 
segments of nervous system'^. This aspect of study 
may throw some light upon the intermediary 
mechanisms involved in the process of learning 
and consolidation of traces of memory. 

The author is deeply indebted to Dr. A. R. 
Kasturi Bai, Head of Department of Zoology, 
Bangalore University, for her valuable suggestions 
and comments. Financial support from the 
C.S.I.R. (New Delhi) is gratefully acknowledged. 

Department of Zoology, R* Sukumar. 

Bangalore University, 

Bangalore 560 001, May 16, 1975. 
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OS A NEW COCCIDIUM, EIMERIA LOPHURAE 
N.SP. (PROTOZOA : EIMERUDAE) FROM 
KALIZ-PHEASANr, LOPHURA LEUCOMELANA 
From pheasants, seven eimerian species have been 
described^’•^■5. So far there is no report of any 
coccidium from Kaliz-pheasant, Lophura leucome- 
lana. The persent commujiication deals with a new 
species, E. lophurae from this host. 

Fresh droppings of a Kaliz-pheasant, collected 
during our visit to Delhi Zoo in December, 1974, 
revealed on microscopic examination coccidian 
oocysts. The material was left in 2-5% potassiumi 
dichromate solution for sporulation in a clean 
Petri-dish. Sheather’s sugar solution was used for 
concentrating the oocysts by centrifugation^. 

Eimeria lophurae n. sp. (Fig. 1). 



1 

Fig. 1. Sporulated oocyst of Eimeria lophurae 

n. sp. 

Oocysts ellipsoidal, 20-24 /a x 14-6-17-3 ^ 
(21-8 X 16*1) in size, had an oocystic wall of 
1-3/a thickness with an outer yellowish green and 
inner bluish brown layers. Length width ratioi 
was 1-23—1*50 (1-35). Oocystic residuum absent. 
An ovoid dark polar granule present. Sporocysts, 
ellipsoidal with a narrower anterior end carrying 
a small knob-like stieda body, measured 10-7-12 p x 
5'3-6'7 (11-4 X 6-3). Sporocystic residuum 

present as dark scattered granules . Sporozoites, 
elongate, with one end broad and rounded and the 
other tapering carried one large and the other small 
refractile globule. 

The present material differs from E. disperse in 
which the larger oocysts have neither a polar 
granule nor a stieda body. In E. phasiani the 
oocysts are elongated ellipsoidal in shape, having a 
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bright opercie and sporozoites carrying one globule, found on one of the barbels (Fig. 4). The tumours 
The oocysts in E. pacifica, E. duodenalis and 
E. pictus differ because of their ovoid shape. The 
oocystic shape and a greater oocystic size and 
thickness of its wall differentiate the oocysts of 
E. megalostomata from the present species. The 
large sized oocysts in E. colchici are easily distin¬ 
guished by their elongated shape and the presence 
of a micropyle. The present oocysts are, therefore, 
assigned to a new species, E. lophurae —the first 
coccidium f^onx KaJiz-pheasant (Lophura leuco- 
melana). 

The authors are grateful to Dr. B. B. Bhatia, 

M. V. Sc., Ph.D., Chief Parasitologist, U.P. Veterinary 
College, Mathura, for confirming the findings and 
going through the manuscript. Thanks are also due. 
to the Director of Delhi Zoo, for the assistance 
given in the collection work and ; to Dr. T. C. 

Gupta, Ph.D. Principal, for the encouragement and 
facilities provided. 

Department of Zoology, M. P. S. Chauhan. 

Paliwal Degree College, U. C. D. Paliwal. 

Shikohabad (Distt. Manipuri), Mohan Swarup.’^ 

(U.P.), January 14, 1975. 
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ON THE OCCURRENCE OF OSTEOMA 
IN A MARINE CAT FISH 
Tumours of bone (osteoma) in fishes were first 
reported as early as the 17th centuryi and the 
latest is by Selvaraj et n/.-. The occurrence of 
osteoma in the marine cat fish, Arius maculatus 
(Thunberg, 1792)3 occurring in Porto Novo waters 
in the East Coast of India is reported here. A 
survey was made during the past 3 years (1973— 
1975) and interestingly A. maculatus was the only 
fish affected by osteoma. The details on number 
of specimens examined and the nature of tumours 
are given in Table L 

A total of 17 tumour affected fishes were 
collected during the period of survey. The caudal 
and dorsal fins were found to be the most com¬ 
monly affected areas (Figs. 1 and 2). In 2 cases 
the tumours were found on the rostrum (Fig. 3- 
skin removed). In only one fish a tumour was 


Figs. 1~4. 
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Table I 


Details of tumours occurring in the fish 


SI. 

. No. 

Date of 
collection 

No. of 
■ specimens 

Total 

length (mm) 

Region affected Size of tumour 

(Ht. X Dk. in mm) 

1. 

2-10-1973 

1 

580 

Dorsal fin 

10x14 

2. 

5-10-1973 

2 

(i) 476 

(ii) 512 

Dorsal fin spire and rays scattered 
Caudal fin rays 

5x14 

5x10 

3. 

20-10-197-^ 

3 

(i) 498 

(ii) 441 

(iii) 530 

Base of the pectoral fin 

Rostrum 

Caudal fin 

Caudal fin scattered 

7x11 

5x17 

5x9 

3x12 

• 4. 

30-10-1973 

1 

462 

Rostrum 

5x15 

5. 

6-11-1973 

1 

570 

Caudal fin 

5x14 

6. 

10-11-1973 

1 

441 

Dorsal rays 

8x22 

7. 

11-11-1973 

1 

447 

Infront of the first spine of the 
dorsal fin 

Dorsal fin rays 

Caudal fin 

40x45 

10x5 

5x25 

8. 

17-11-1973 

1 

453 

Caudal fin 

20x15 

9. 

25-11-1973 

1 

466 

Pelvic fin 

17x9 

10. 

4-12-1973 

1 

400 

Left side of the dorsal fin 

At opercular region 

15x10 

24X15 

11. 

18- 3-1974 

1 

382 

Dorsal fin 

Pelvic fim 

5x15 

5x10-2 

12. 

1- 6-1974 

1 

432 

Dorsal fin 

Pectoral fin 

Caudal fin 

3x8 

3-5X12-0 

5x15-2 

13. 

1-11-1974 

1 

493 

Caudal fin 

7x17-8 

14. 

10-10-1975 

1 

482 

Barbel 

15x10 


varied greatly in size from a pin head to 
40 X 45 mm. These tumours occurred either 
singly or in groups of 3 to 5 in different sizes. The 
tumours with rough surface, v^ere irregular in 
shape and had their origin in the bone. When the 
tumours were sectioned it was found to be a solid 
bony outgrowth with no space inside. Considering 
the total landing of A. maciilatus at Portoi Novo, 
the percentage of incidence of osteoma comes to 
only 2 to 7%. Recently Selvaraj et al.-, reported 
on the occurrence of similar osteoma in 3 specimens 
of T. jella collected at South-West Coast of India. 
They observed osteochondroma in those specimens 
and this type was not observed in any of our 
specimens. Benign tumours of bone have been 
reported in 15 species of fishes and most of the 
tumours were probably sporadic occurrences^. The 
present report however indicates that there is a 
possibility of one species being more susceptible 


to bone tumours. These tumours in all probability 
represent exostoses which may be associated with 
a genetic predisposition in this species. Many 
attempts have been made to elucidate the etiology 
of such tumours but the exact reason is not 
known, A detailed knowledge of the epidemiology, 
pathology and cell biology of piscino neoplasm 
will not only help in ensuring the protection of 
fish populations but more significantly will serve 
to identify the presence of carcinogenic factors in 
the environment if any and their nature andl 
mechanism of action. 

Centre of Advanced P. Lakshmanaperumalsamy. 

Study in D. Chandramohan. 

Marine Biology, R. Natarajan. 

Marine Biological 

Station of Annamalai University, 

Parangipettai 608 502, December 10, 1976. 
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MAMMALIAN TESTIS IN ORGAN CULIURE 
The diiferentiating germ cell in the mammalian testis 
offers a good model for the study of mechanisms 
involved in selective gene activation and repression. 
The male gonad, however, is not amenable to 
experimental manipulations, since there are several 
complicating factors in in vivo systems which do not 
allow a proper evaluiation of results'^. Thus an 
in vitro system offers considerable advantages. 
Several attempts at cultivating the mammalian 
testis in organ culture have not produced encourag¬ 
ing results^r-l . The present series of experiments 
deal with the intervals during meiotic differentia¬ 
tion which are particularly sensitive to explantation. 
Several techniques have been tried to cultivate the 
mammalian testis in organ culture and a compari¬ 
son has been drawn between them. A new technique 
was tried which gave much better maintenance and 
possibly some differentiation. 


Materials and Methods 

Explantation experiments .—^Ten adult male shrews 
were given an intraperitoneal injection of ^H-thymi- 
dine and later sacrificed at 6 hr, 24, hr, 4 days, 
7 days and 12 days po-st labelling. Two* animals 
were used for each post labelling interval. Testes 
were removed aseptically, washed several times in 
Puck’s saline (Mammalian) containing antibiotics. 
The tunica albuginea was carefully removed with¬ 
out disturbing either the seminiferous tubules or 
the interstitial cells. Each testis was then sliced 
into two or three parts each measuring about 
2 mm*"^. These were then placed side by side on 
a stainless steel wire grid, covered with teabag 
paper enclosed in a large sized Leighton tube. 
Mammalian Tissue culture medium, TC 199 

(Difeo) fortified with 15% foetal calf serum 

(GIBCO) antibiotic (100 lU/mL penicillin, 

100 mg/ml, streptomycin, 2*5 /igm/ml Fungizone) 
was then added so that the medium just reached 
the lower surface of the teabag paper and thus 
wetted it. The exptants thus remained at the 
gas-l.iqujd interphase. Th^e Leiigihton tube was 

stoppered airtight to prevent change in pH 
(Table I gives the duration, each explant was in 
culture). 

Comparative study of culture techniques .— 
Table II gives the various techniques that were 
tried for the culture of mammalian testis in organ 
culture. The general procedure was the same in 
all the techniques, and they differ only in the con¬ 
stituents of the organ culture medium except where 
otherwise mentioned. 


Table I 

Showing result of explantation expe- iments 


Exp. Labelled cells 
No. . at tin time of 
explant 

Da\s after 
explantation 

Labelled cells 
after explantation 

Remarks 

I. (a) Proneiotic 
Interphuse 

5 

Zygotene 

Sertoli spermatogonia, Early pachytene abs' nt, late 
pachjtene pycnotic. 

(b) 

22 

Nil 

Sertoli present, large nucleated gonocytes present. 

li. (a) Zygotene 

4 

Nil 

Early pachytene absent, middle and late pachytene 
pycnotic, large nucleated gonocytes present. 

(b) 

10 

Nil 

Premeiotic inter phase and early pach 5 teDe absent. 
Mid and late pachytene pycrotic. 

III. (a) Leptotene 

o 

Zygotene 

Large nucltatea gonocytes present. 

(b) 

15 

Nil 

Larger nucleated gonocytes present. 

IV. Mid-pachytene 

15 

Nil 

Larg nucleated gonocytes present. 
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Table II 

Showing the details of five culture technique 


SI. Culture . 3-H~TdR Samples taken Incubation Remarks . 

No. medium added on on/after temperature 

explantation 


I. T.C. 199-AiatibiotLs 
-t- Fungizone Foetal 
Calf Serum 15% 


II. Eagle MEM + Anti¬ 

biotics + Fungizone 
+ Foetal Calf serum 
15% + L-glutamine 
292 mg/Jitre + 
testCoterone 
50//X gni/ml. 

III. T.C. 199 -i- Anti¬ 

biotics 4- Fungizone 
+ Foetal Calf serum 
15%, +FSH(100/Acg/mI) 


At the time of 2 days, 3 days 
setting culture and 7 days 


2 days, 4 days 
and 6 days 


8 days 


37° C Tubules were suspended in the 

medium, taken in a blood 
culture bottle. Air dry 
preparations were made. 

31-33° C Four days rats were used. Petii- 
dishes with steel grids covered 
with teabag paper was used. 
8/^ sections were cut on 
Bouin’s or neutral buffered 
formalin fixed tissue. 

31-33° C Large sized Leighton tubes with 
stainless steel grids covered 
with teabag paper. 


IV. T.C. 199 -h Anti- 13 days before 15 days 

biotics 4- Fungizone explantation 
+ Foetal Calf serum 
15% +FSR(100//xgm/ 

30 lid) NTH 5-8 
HCG (lO/iug/30 ml) 


V. Eagle MEM + Anti- 7 days after 4 days, 7 days 
biotics 4- Fungizone explantation after 3H-TdR 
-4 Foetal Calf Serum labelling 

15%c + FSH-NIH S-8 

(50/giixni/ml) 

-i-LH(10IU/ml) 


31-33° C Same as above 


31-33° C Same as above 


Observations 

Table I- shows the results of the explantation 
experiments. It is clear that the meiocyte, most 
scnsii’vc to explantation is the pachytene (Mid and 
Late), which stages of meiosis are metabolically 
very active. The interval Zyg|otene-pachytene 
seems to be much more sensitive than Pm I-Lepto- 
tene-Zygotene (Experiment I). Mid pachytene 
did not develop to metaphase I. At later intervals, 
premeiotic interphases, leptotene and Zygotene, also 
disappear in the culture ; the cell types present, 
even after prolonged periods of culture are the 
sertoli cells, and cells with large nuclei, which 
resemble the primitive genocytes, some of them in 
mitosis, spermatids (Spade type) and sperm. The 
cell types present in explants cultured for long 
intervals (three weeks) resemble tO' a very large 
extent, those present in the testis of hypophysecto- 
mized animals. 

In all cases, a gradual loss of meiocytes occurred 
within 10 days of explantation. Of the several 
technique tried, none except V, proved to be an 
improvement. With the last, technique, good 


maintenance of the explants was observed upto* 
14 days in culture (Fig. 1). Autoradiography was 
performed only on samples taken 4 days after 
3 H-TdR administration, and it showed, labelled 
Zygotene spermatocytes. 



Fig. 1 a. Testicular explant cultured in the 
modified technique for 14 days, showing well 
maintained spermatogonia, spermatocytes and sperma¬ 
tids, X 1,250. 
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Discussion 

The presence of histologically normal sertoli 
cells, primitive gonocytes in sitosis and spcrmatida 
(Spade type) in the cultured testis shows, that the 
culture media, and other conditions of culture are 
conducive for the maintenance of cells not under¬ 
going differentiation. Therefore, the gradual 
elimination of the differentiating cells (Spermato¬ 
gonia and spermatocytes) shows that every stage 
of this differentiation process is under the control 
of exogenous substances (hormones). This is, not 
withstanding, the appearance of labelled zygotene 
after 5 days in culture, when initially the label was 
present only in the premeiotic interphase. This can 
be attributed to residual hormonal activity in the 
explants. This conclusion does not agree with that 
of Steinberger and Steinberger**, who have shown 
in their schematic diagram several intervals in the 
male germ cell development, which are independent 
of hormonal control. 



Fig. 1 b. Same as above, showing a spermato¬ 
gonium in metaphase, x 750. 

Several attempts at culturing the mammalian 
testes have not been totally successful. The 
explantation studies of Stern and Hotta-^ in Trillium 
erectiim, provide a comparison. These authors 
have shown four distinct intervals during which 
meiotic development is susceptible to explantation. 
Three such intervals are during the premeiotic ‘S’. 
The other interval extends between the end of 
Zygotene and Pachytene. Explantation at these 
intervals results either in reversion to .mitosis of 
abnormal meiotic. development The present study 
shows that in mammalian systems, reversion of 
meiocytes to a mitotic division does not occur, but 
the meiocytes undergo degeneration. However, 
prolonged cultivation (12 days or more) in hormone 
free culture medium results in the appearance of 
large cells (gonocytes ?) undergoing mitosis. 
Stdiiiberger and Steinberger^ have obtained very 
encouraging results using L-glutamine, Vitamin A, 


E and C. They find that the addition of exogenous 
hormones (FSH, HCG and Testosterone) does not 
initiate or maintain spermatogenesis in vitro. The 
present study, however, shows that FSH-(NIH S-8) 
and LH (NIH) in combination can bring out a 
better maintenance, since viable premeiotic inter- 
phases were present even after 7 days in culture, 
which could incorporate 3 H-TdR and develop 
into Zygotene in 4 days, a time, period same as 
in in vitro conditions^. This may be due to the 
fact that while explanting the testicular fragments, 
we take precautions to keep the interstitial elements 
intact and culture all the pieces together. The 
intact interstitial cells can therefore respond to the 
action of gonadotrophins, and result in the produc¬ 
tion of endogenous androgen, which results in 
better maintenance. Absence of response to 
pituitary gonadotrophins in vitro reported earlier^ 
might be due to the absence of interstitial cells as 
a result of loss during explantation. 

The role @f androgens in initiating meiotic 
development has been established^ however, the 
exact mechanism is not known. Some of our 
experiments which are in progress suggest that low 
dosages of testosterone acting over a long time 
can result in slowing down of DNA synthetic rate 
and an increase in the DNA synthetic period, 
extending upto' the meiotic prophase. This in turn 
increases the possibility of unreplicated regions of 
DNA coming together by chance collission some 
of which may result in pairing. 

Tissue Culture and 

Cytogenetics Laboratory, 

Department of Zoology, 

University of Delhi, 

Delhi-7, (India), 

Janiia.^ 22, 1976. 
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IMPROVEMENT OF SCENTED RICE VARIETIES 
(BASMATI370) THROUGH INDUCED MUTATION 
At the Central Rice Research Institute, a breeding 
programme was iDitiated in. 1971 to improve the 
yielding ability and arrest the lodging habit of fine 
and scented rice varieties through both conventional 
and mutation breeding. Significant results obtained 
through mutation breeding in the improvement of 
one such variety. Basmati 370, retaining all its 
original grain quality characteristics are reported in 
this paper. 

Dry seeds of Basmati 370 (10% moisture) were 
treated with 20 Kr gamma rays from 60^^ source 
at lARI during .Tune 1971. Mo and 

generations of these irradiated seeds were grown 
during subsequent seasons. Moist of the morphologi¬ 
cal mutants showing marked changes along with 
culm shortening were screened out and were grown 
separately. Short statured mutants with no change 
in grain and cooking qualities from that of the 
parent were retained. In M 4 generation, 16 prom's- 
ing semidwarf mutants were finally isolated. These 
mutants bred true in M- generation and were 
assessed for yielding ability, grain size, appearance, 
kernel elongation and scent in M- and M^^ genera¬ 
tions. 

Data presented in Table I showed that the mutants 
of Basmati 370 were shorter in height and had 
more ear bearing tillers and had given higher yield 
(33-133%) than the control. At the same t’me, 
there was no alteration either in their duration, 
gram appearance, cooking quality or aroma,. It 


was noted that some of the mutants had better 
kernel elongation on cooking than that of 
Basmati 370. 

In the earlier attempt to induce high yielding, 
semidwarf mutants in scented varieties^, the mutants 
reported seemed to have lost their grain quality or 
proved lower yielding than the parent. Reddy and 
Reddy"^ obtained promising dwarf mutants from 
HR. 47 (Basmati) which were earlier and yielded 
(70%) more than the control. Likewise, dwarf 
mutants had been isolated in the scented varieties 
NP. 49 (Dehra Dun Basmati) and NP. 114 (Kamod, 
scented) with a fair degree of resistance tO' blast, 
bacterial leaf blight and tungro virus^ but these 
were found to be inferior to high yielding semi¬ 
dwarf varieties. At the Central Rice Research 
Institute, Misra (unpublished) isolated a semi¬ 
dwarf high tillering mutant in the short grained 
scented rice variety T. 412 without scent. 

Scent is a heritable character and its presence 
has been reported to be governed by two to three 
pairs of genes^>. Grain size and shape are 
governed by polygenic systems^ and hence it is a 
tardy proce.ss to fix such characters through recom¬ 
bination breeding. Introduction of an alien dwarfing 
gene seemed to disturb the genic alignment con¬ 
trolling scent and cooking quality and to render 
identification of scented segregants in rice varieties 
through recombination breeding more difficult. On 
the contrary improvement in cooking quality and 
other grain characteristics has been feasible through 
induced mutation^-s. These scented semidwarf 


Table I 

Agronomic characters of Basmati 370 mutants 


Mutant No. 

Height 

(cm) 

Average 

ears 

(No.) 

Elongation 

ratio 

on cooking 

Computed 

yield 

potential 

(kg/ha) 

% yield 
over 

Basmati 

control 

5712-4 

95 

28 

2-28 

4158 

133 

5713-10 

100 

24 

2-26 

3670 

106 

5713-14 

90 

19 

2-24 

3148 

76 

5712-8 

99 

20 

2-22 

2970 

66 

5707-1 

94 

18 

2-16 

2970 

66 

5709-5 

93 

21 

2-14 

2768 

55 

5708-5 

106 

19 

2*12 

2376 

83 

5713-7 

89 

20 

2-10 

2376 

.83 

Basmati-370 

132 

14 

1-62 

1782 


(Control) 
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mutants, because of their higher yield potential, could 
be grown as commercial varieties or used as scented 
semidwarf donors for improvement of other scented 
rice varieties. Thus, when the breeding objective 
IS elimination or modification of one or two 
characters with the integrity of all other characters 
in tact in a rice cultivar, mutation breeding seems 
to be a more elegant and quick approach. 

Thanks are due to the Director, Dr. S. Y. 
Padmanabhan, for his keen interest in this work. 

Division of Genetics, C. GANGAOHARA.N. 

Central Rice Research Institute, R. N. Misra. 
Cuttack-6 (Orissa), A. K. Ghosh. 

December 17, 1975. 
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A PARTIALLY SELF-COMPATIBLE SUNFLOWER 
The low seed yields of sunflower (Helianthus 
annuiis L.) are dile to the occurrence of a high 
degree of unfilled or empty seeds ranging from 
10 to 50% 1. The problem is further accentuated 
by the sporophytic self-incompatibility system^ 
which prevents seed set under self-pollination. 
The high degree of empty seededness is a major 
genetical problemt and therefore the incorporation 
of certain degree of self-compatibility would ensure 
sebd filling eliminatiing the need for pollnating 
agents. Some of the lines and hybrids developed were 
found to be partially compatible'"^’However, the 
degree of self-compatibility was not reported. The 
discovery of a spontaneously occurring self-com- 
patible sunflower line and its performance under 
selling and in crosses is reported here. 

The self-compatible (SC) mutant has a distinct 
plant type with conical appearance and additional 
inflorescences in the terminal axils of leaves (Fig. I). 
The progeny derived from this exhibited wide vari¬ 
ability for several morphological characters. The 
plants were of different heights (200-250 cm) and 
later in duration (120-140 days). The leaves 


numbering 80 to 98 were typically light green in 
colour. The diameter of the head ranged from 
9 to 19 cm at maturity. The seeds (achenes) were 
small with thick ashy white hull and small kernels. 



Fig. 1. Partially compatible sunflower plants. 
Table I 


Seed set under selfing in sunflower 


Particulars 

Range % 

Mean 

A. 

Self-incompatible (SI) 


EC 27501 (!0)* 


0 0- 0 0 

00 

Sunrise (13) 


0'0-46'7 

8-3 

EC 77195 (12) 


0'0-38'7 

8-5 

B. 

Self-compatible (SC) 


(Plant numbers) 




289 (2) 


l3-0-56'9 

35-0 

2W (3) 


4'5-37'0 

25-8 

291 (8) 


0-0-54'3 

30-5 

292 (2) 


42*8-69-9 

56-3 

293 (11) 


25-5-85*8 

54'0 

C. 

Hybrids (F/s) 


sc X EC 77J95 (7) 

00-640 

26-6 

SC X EC 27501 (1 

3) 

00-82'9 

41-6 

SC X Unknown (14) 

00-80'8 

59-3 

SC X Sunrise (1) 


0'0-80'8 

65-1 

D. 

Group means 


SI 


0'0-46'7 

5-6 

SC 


0'0-85'8 

40-3 

n’s 


0'0-82'9 

48-2 


❖ 


Number of plants. 
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The filled seeds in the self-compatible mutant 
ranged from 25 to 56% as compared to less than 
9'% observed in the self-incompatible types in the 
present studies (Table I) and elsewhere^. Some 
of the self-compatible plants were crossed with 
selected self-incompatible types without emasculation. 
The true hybrids were identified and data collected. 
The improvement in the seed set achieved by 
utilising the self-compatible mutant is given in 
Table I. The filled seeds in the F-^ hybrids ranged 
from zero to 83% with an average mean of 48-2%. 
Thus there is considerable scope for isolating self- 
compatible lines from the segregating material. It 
is also possible that the percentage of filled seeds 
in these partially compatible hybrids or lines 
could substantially increase under open-pollination. 
Apart from mutational rectification of excessive 
vegetative growth, duration and seed characters, the 
genetics of self-compatibility is also being, 
investigated. 

lARI Regional Research G. Harinarayana. 

Station, Miss P. Kamalam. 

Hyderabad 500 030 (A.P.), N. Ganga Prasada Rao. 
December 29, 1975. 
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JUVENILE HORMONE EFFECTS ON THE 
PREPUPAL AND PUPAL STAGES OF THE 
TOBACCO CUTWORM, SPODOPTERA LITURA 
FABRICIUS (NOCTUIDAE: LEPIDOPTERA) 

Introduction 

The use of analogues and antigonists of insect 
growth regulators, such as juvenile hormones and 
ecdysones for the suppression of insect popula¬ 
tions is getting into vogue. ‘Altozar’ an analogue 
of insect hormone has been used in this work to 
determine its effect on the prepupal and pupal 
stages of Spodoptera litura Fab. in different con¬ 
centrations. 

Materials and Methods 

The test insect culture was developed and 
maintained in the laboratory from a single egg 
mass collected from the cabbage fields around 
Hebbal (Bangalore). The larvae were reared on 
caster leaves throughout the insect life-cycle. 

The juvenile hormone analogue (JHA) — 
“Altozar” was obtained from M/s. Zoecon 
Corporation, Palo Alto, California, 


Concentrations of 0*5%, 0-75% and 1*0% of 
the JHA were prepared in 1% acetone solution; 
for control only 1 % acetone was used. Each of 
these concentrations was applied to the prepupae 
individually on the dorsal surface using an auto¬ 
matic micro applicator at S/gX per insect. The 
same concentrations were applied tO' the pupa© 
topically at 1 individual on the dorsal surface. 
In each experiment (Pre-pupae pu'pae) and for 
each concentration a unit of ten individual 
insects was used. Each set of experiments was 
replicated thrice. The experimental data are 
presented in Tables I and II. 


® Table I 

Effect of Altozar on the prepupae of Spodoptera litura 
Fabric ill s'^ 


SI. Con. 

No. Altozar % 

% of % of 

prepupal prepupal 
moulted malformed 
into normal or dead 
pupal 

% of 
adult 
emer¬ 
gence 

1. 0-50 

60 

40 

20 

2. 0-75 

30 

70 

20 

6 

o 

10 

90 


4. Control 

90 

10 

60 

* Averages of 

three replicate 

experiments. 


Table II 



Effect of Altozar 

on the pupal of Spodoptera litura 
Fabricius* 

SI. Con. 

No. Altozar % 

% of normal % of adults 

adult emergence with malformed 
characters 

1. 0-50 

13-3 



2. 0-75 

20 


6-6 

3. 1-00 

20 


13-3 

4. Control 

60 




* Averages of three replicate experiments. 


Results and Discussion 

The pupation percentage (Table I) decreased 
with increase in concentration of Altozar. The 
same trend of results was reported by Hongertner 
and Masner (1973) against the larvae of German, 
cockroach. Skuhravy (1973) reported the morta¬ 
lity (87-98%) of larch cane borer nioth with ^ 
juvenoid. 
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In the present studies, the adult emergence was 
60% in control and 20% in both 0-5% and 0-75% 
concentrations, while there was no emergence at 
all at 1-0% of the JHA. The findings are supported 
by those obtained by Outram (1973) who reported 
that the emergence was alfected at higher doses of 
a synthetic juvenile hormone (Roeller compound) 
in Frodenia litura, Menn and Beroza (1972) 
reported that there was no emergence of Corpo 
capsa pomponella when juvenile hormone was applied 
at 10'5 g/cm2 by contact method. 

The adult emergence percentage in respect of 
pupae was significantly higher in control than 
in the cases of juvenile hormone treatments. 

Outram (1973) observed that there was a low 
percentage of adult emergence of deformed adults 
when spruce bud worm pupae were treated with 
a synthetic juvenile hormone at higher dosages. 

In the present study, in general, it was found that 
the adults emerged from the treated pupae were 
malformed. This kind of malformations was also 
reported by Outram (1973) in spruce bud worm, 
pupae were treated with a juvenile hormone 
analogue. 

The authors are grateful to Prof. G. P. Channa 
Basavanna for his keen interest and encourage¬ 
ment. The juvenile hormone analogue (Altozar) 
received from M/s. Zoecon Corporation, Palo Alto, 
California (U.S.A.), has been gratefully 

acknowledged. 

Department of Entomology, K. C. Devaraj Urs. 
University of Agricultural S. S. Byakod. 

Sciences, 

Hebbal, Bangalore 560 024, 

December 17, 1975. 
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FEEDING EFFECT OF JUVENILE HORMONE 
ANALOGUE, ZR 619-5 E, ON THE EPILACHNA 
BEETLE, EPILACHNA VTGTNTWCTOPUNCTATA 
FABRICIUS 

Juvenile hormone analogues (JHA) have been 
reported to have high biological activity, inter¬ 
mediate specificity, low mammalian toxicity and 
short environmental persistence. The feeding effect 
of ZR 619-5 E (Ethyl ll-methoxy.3, 7,11- 
trimethyl-2, 4-dodecadiethioate) on the larvae of 
Bpilachna yi^intigctopunctata has now been investi¬ 
gated, 


Materials and Methods 

The test insects were from a pu|re culture 
maintained in the laboratory on egg plant (brinjal) 
leaves. Concentrations of 0*25%, 0-50%, 0-75% 
and 1*00% of ZR 619-5 E were made in 1% 
acetone and sprayed on individual egg plant leaves. 
Grubs of third and fourth mistars starved for 
24 hours were allowed to feed on the treated leaves. 
Two control regimens, one with 1% acetone and 
another without any treatment were run alongside. 
Observations on the feeding behaviour, molting 
characteristics, etc., of the.larvae were made until 
pupation; fecundity and egg hatchability were also 
recorded in the case of the adults. The experiment 
wsa replicated thrice with ten grubs in each 
The experimental data are presented replication, 
in Tables I and II. 

Table I 


Effect of ZR 619-5 E on fecundity and per cent hatch 
of eggs in Epilachna vigintioctopunctata Fb. fed 
with treated and untreated egg plant leaves 


Con. ZR 619-5 E% 

Av. No. of 

egg laid % egg hatch 

1-00 

182 

50 

0*75 

198 

66 

0*50 

221 

67 

0*25 

260 

81 

Control (Acetone) 

301 

95 

Blank 

312 

98 


Table II 

Leaf area* scraped by grubs o/Epilachna vigintiocto¬ 
punctata Fb, 


Treatment 
Con. ZR 619-5 E 

Area scraped 
in 24 hrs. 
in cm^ 

Area scraped 
in 48 hrs. 
in cm^ 

3rd 

instar 

4th 

instar 

3rd 

instar 

4th 

instar 

1*00 

0*42 

0-3 

0*48 

n-3 

0-75 

1*25 

0*6 

1*6 

0*8 

0*50 

2-4 

4*9 

30 

5*6 

0*25 

3*8 

18*5 

4*0 

20*2 

Control 
(acetone 1%) 

40 

54 

50 

68 

Control blank 

80 

86 

85 

90 


* The area treated was converted to 100 cm^ 
and proportional area scraped by 10 grubsin ave rage 
was calculated, 
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Results and Discussion 

There was a significant reduction in the number 
of eggs laid and per cent egg hatch of the treated 
adult beetles as compared to control (Table I). 
This type of sterility was also reported by Masner 
(1968) in Pyrrhocoris and Riddford (1971) in the 
silkworm, Hyalophora cecropia. 

There were no juvenile hormone eifect symptoms 
like, supernumerary molt, prolonged larval instars, 
failure to pupate, failure to emerge from pupal 
stage, or formation of abnormal adults, in all 
the juvenile hormone treatments, except that 
the first, second and third instar grubs were 
smaller in size. There was a significant reduction 
in feeding by grubs on treated leaves as compared 
to those on untreated leaves (Table II). Bagley 
and Bauemfein (1972) working with Roeller andi 
Romanuk compounds on citrus snow scale Unaspis 
citri and tobacco worm Haltothis virescens and Slama 
(1973) with some coleoptera and Hymenopteran; 
insects with juvenile hormone analogue, could 
not obtain the classical symptoms of juvenile 
hormone. 

Conclusion 

The juvenile hormone analogue ZR 619-5 E 
reduced fecundity and per cent hatch of eggs ini 
adults of Epilachna vigintioctopunctata Fb. How¬ 
ever, in grubs no classical symptoms of juvenile 
hormone effects could be seen though there was a 
significant reduction in feeding. 

The authors wish to express their deep sense of 
gratitude to Prof. G. P. Channa Basavanna for 
his interest and to M/s. Zoecon Corporation, 
California, U.S.A., for kindly providing the JH 
analogue, ZR 619-5 E, for this work. 

Department of Entomology, K. C. Devaraj Urs. 
University of Agricultural R. Rama Murthy. 

Sciences, 

Hebbal, Bangalore 560 024, 

December 17, 1975. 


1 Menu, J. J. and Beroza, N., Insect Juvenile 
Hormone : Chemistry and Action, Academic 
Press, 1972, pp. 113. 

2. Slama, K., Ann. Rev. Biochem., 1971, 40, 1079. 
3 — Romanuk, M. and Sorm, F., Insect Hor¬ 

mones and Bioanalogues, Sprmger-Verlag, 
Wien, New York, 1973. 

4, Williams, C. M., Nature, 1956, 178, 221. 


the Editor 501 

RING ROT OF BRINJAL CAUSED BY 
MYROTHECIUM RORWUM TODE EX FRIES 
FROM BANGALORE 

During the months of August and September 1975, 
it was observed that several fruits of brinjal were 
affected by ring rot. The extent of damage was 
1 to 2%. The disease was noticed at the last 
stage of the crop and it was more pronounced during 
last few harvests and was favoured by intermittent 
rains and sunshine. 

The symptoms are evident as small tO' large 
conspicuous sharply defined circular to oval 
flattened lesions. The affected tissues are pale to 
black. The rot penetrates deep into the fruits. 
The most characteristic symptom of the disease 
is the presence of narrow concentric rings of 
alternating black spore masses and white myceh'al 
mat (Fig. 1). 






Fig. 1. Symptoms of ring rot on Arka Sheel 
fruits. 

Under artificial inoculation the spores infect 
both young and mature fruits through wounds. 
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producing characteristic symptom of the disease 
after 5 days. The following brinjal varieties were 
found susceptible : Dingra’s multiple purple, Pusa 
kranti, Arka sheel, Arka kusumakar. Ponnappa^ 
working with this fungus reported its ability to 
infect seedlings of 21 economic hosts: This is 
the first report of Myrothecium roridum causing 
fruit rot of brinjal. 


Aulthors are grateful to the Director, for 
providing necessary facilities and encouragement. 


Indian Institute of Hurt, 
Research, 

Bangalore 560 006, 
November 21, 1975. 


B. A. Ullasa. 

M. N. Maholay. 
H. S. SoHi. 


1. Ponnappa, K. M., Hyacinth Control Jour., 
1970, 8, 18. 


NATIONAL CONFERENCE ON CRYSTALLOGRAPHY (1977) 


A National Conference on Crystallography 
sponsored by the Indian National Committee, for 
the International Union of Crystallography is 
proposed to be held at the Department of Physics 
(Crystallography and Biophysics), University of 
Madras, from 17th to 21st January, 1977. The 
year 1977 happens to be the 25th Year of the 
Department which has been specialising in Crystallo¬ 
graphy and Biophysics and this programme is a 
part of the Silver Jubilee activities. 


Abstract of papers to be presented at the Con¬ 
ference should reach the Organizing Committee on 
or before October 15, 1976. 

Further particulars may be had from : Prof. R. 
Srinivasan, Chairman, National Conference on 
Crystallography, University of Madras, Guindy 
Campus, Madras 600 025. 


INDIAN COUNCIL OF AGRICULTURAL RESEARCH, NEW DELHI-1 


Indian Council of Agricultural Research, Krishi 
Bhavan, New Delhi-1, has evolved a scheme for 
the appointment of Emeritus Scientists in the 
field of Agriculture, Animal Husbandry and allied 
sciences. Nominations are invited for the block 
year 1977-79. Retired scientists of established 


reputation are requested to send 15 copies of their 
biodata and details of the project proposed in the 
prescribed proforma that can be obtained from 
Sri. N. Swaminathan, Additional Secretary, ICAR. 
The last date for receipt of the applications is 
30th September 1976. 


INDIAN METEOROLOGICAL SOCIETY, NEW DELHI 


At a Seminar on Weather Modification held 
diiring February, 1976, the current state of 
knowledge on artificial rain making was reviewed. 
The Society recognised the need for well planned 


intensive programme of experiments and made 
several recommendations in this connection. The 
details will be published in Voyu Mandal, Vol. 6, 
No. 1. 


NEW EVIDENCE OF MAGNETIC POLE VARIATIONS 


Scientists, including a team from the Australian 
National University in Canberra, are uncovering 
increasing evidence that the earth’s magnetic poles 
have migrated dramatically in the past. The 
Australian National University’s Research School 
of Earth Sciences’ research team has developed 


techniques which may allow them to reconstruct in 
detail the variations of the geomagnetic field in 
Australia over the past 30,000 years. The technique 
involves taking long, undisturbed oriented cores of 
sediment from the bottom of lakes and analysing 
their magnetic records (AIS). 


INDIAN SOCIETY OF DEVELOPMENTAL BIOLOGISTS 

Indian Society of Developmental Biologists is Biologists please contact. : Dr. Suresh C. Goel, 
holding its Scientific Symposium on 2nd January Secretary-Treasurer, ISDB, Department of Zoology, 
j?77, at Bhubaneswar Interested Developmental Poona University, Poona 411007, 



SHORT SCIENTIFIC NOTES 


A New Method of Staining Tissue Sections with 

Giemsa Using Common Rosin 

This method has been found suitable to detect 
protozoa in the tissue sections, eg., exoerythrocytio 
schizonts of malaria parasites in the liver, lung or 
in the kidney. This staining method has been pro¬ 
posed to be named as Giemsa-rosin. Bray and 
Garnham (1962) used Giemsa-Colophonium method 
for staining protozoa in tissue sections. 

For Giemsa-rosin method the tissue should be 
fixed in Carnoy’s fixative and the sections should 
not be thicker than 7 

Staining procedure : 

The sections are deparaffinished and brought 
down to tap water and the sections are left for 
5 minutes in a weak solution of liquor Ammonia 
at pH 7-2. The sections are then transferred to the 
staining solution. 

The composition of the staining solution is as 
follows : 

On p. 603, 1st column, after the para “ The 
composition of.as follows please 


ovatus from Gastrosaccus muticus in the planktons 
of Tarvancore coast. 

Gastrosaccus simulans occurring in the intertidal 
area at Porto Novo was found infected with Dajid 
parasites having symmetrical ard indistinctly seg¬ 
mented body and reduced pleopods in the female. 
The highly enlarged anterolateral parts of the peraeon 
and the drawn out posterolateral parts of lamella 
present in the parasites collected from G. simulans 
in Porto Novo easily distinguigh it as Prodajus ovatus 
described by PillaP. G, muticus has not been so far 
collected from the waters of Porto Novo. Prodajus 
ovatus occurs on G. simulans on the southea^Nt coast 
of India at Porto Novo while it has been reported 
from G. muticus on the southwest coast of India at 
Trivandrum. 

We are grateful to Prof. R. Natarajan, Director, 
Centre of Advanced Study in Marine Biology, Porto 
Novo, for his keen interest and guidance in our work. 
Centre of Advanced Stud> K. Balasubrahmanyan, 

in Marine Biology, M. J. Prince. 

Annamalai University, Jeyaseelan. 

Porto Novo 608 502, 

February 26, 1976. 

1. Pillai, N. K., Ann. Mag. nat. Hist., 1963, 13 (6), 
739. 


read — 



1. 

Cone. Giemsa’s stain 

8 ml. 

2. 

Methanol 

5 ml. 

3. 

Acetone 

5 ml. 

4. 

Distilled water 

.. 50 ml. 


Also read the names of Authors as N. L. Pal and 
B. Dasgupta. 


^ew Additions to Soil Mycoflora 

During the course of investigation of soil mycoflora 
>f a sal forest of Varanasi, two fungal forms, viz., 
Beltrania rhombica (Penzig) Subram^. and Beltraniella- 
wrtoricensis (Stevens) Pirozynski^ were isolated. These 
;wo fungi have not so far been reported from the soil. 

Beltramia rhombica (Penzig) Subram. 

Colonies on Czapek-yeast extract agar light brown 
o olive, reverse greenish black. Setae arise from 
he stroma which are dark, stout and septate 


A 0 • D-D y 




groups from the base of the setae, 35-140 x 3-4-5 


1. Bray, R. S. and Garanham, P. C. C. Indian J. 
Malar., 1962, 16, 153. 


and bear hyaline and oval separating cells, 4-12 x 
3-4* 5 iu- in size. Conidia are olivaceous green, biconic 


with a hyaline band on their broadest part, 21-25*5 


Prodajus ovatus Pillai (Isopoda) Parasitic on a New 
Host 

Bopyrid parasites (family Dajidae) commonly infect 
Mysids and Euphausiids. In India there is^ only 
a single observation by PillaP. Species belonging to 
the genus Prodajus are found parasitic on different 
Gastrosaccus species. PillaP has described Prodajus 
gastrosacci from Gastrosaccus simulans and Prodajus 


X 7-10*5/^; their proximal end is V-shaped and 
distal end furnished with a hyaline seta 7-10 ft in 

length. 

Beltraniella portoricensis (Stevens) Pirozynski. 

Colonies on Czapek-yeast extract agar pale ovi- 
vaceous grey to dark brown, reverse black. Setae 
are olive brown septate branched and 160-400 x 
3 * 25-3* 5/u. in size. Conidiophores arise as lateral 
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branches from the setae just below the septum, are 
thin walled bearing separating cells 10-18 x 3*2-3*5ju. 
Conidia are acrogenous smooth walled, sub-hyaline, 
17*5-21-0 X 5 *2-7-5 At, having a hyaline band at 
their broadest region. 

This specimen has been deposited in C.MJ.j herb 
No. IMI 175124. 

We are thankful to Dr. R. Y. Roy for suggestions 
and one of us (ANS) acknowledges gratefully the 
financial assistance from C.S.I.R., New Delhi. 
Department of Botany, A. N. Shukla. 

Varanasi 221005. R. S. Dwivedi. 

January 20, 1976. 

1. Pirozyrski, K. A. and Patil, S. D., Cand. J. Botany^ 

1970, 4P(3), 567. 

2. Subramanian, C. V., Hyphomycetes. ICAR, New 

Delhi, 1971, p. 888. 


Some New Leaf Spot Diseases 

During the year 1975-76 the authors have observed 
three leaf spot diseases, caused by pathogenic fungi 
in the local botanical garden. The pathogens causing 
diseases were isolated separately by the usual methods. 
The cultures of different fungi were identified ana have 
been deposited in the Botany Department, Bhagalpur 
University. The morphological characters of the orga¬ 
nisms were similar to those of type species. The 
symptoms of the diseases are given below: 

Alternaria alternata (Fr.) Keissler produced dark 
brown necrotic spots on the leaves of Melia azadi- 
rachta Linn. The lesions were irregular in shape 
and 2-5 mm in diameter. Concentric rings of coni- 
dial mass appeared on the older spots. 

A leaf spot of Mimusops elengi Linn, incited by 
Epicocum purpurescens Ehrenb. was observed during 
January and February 1976. The spots were marginal, 
light reddish brown and 10* 15 mm in diam. 

The severe anthracnose disease on the leaves of 
Cinnamomum tamala F. Nees. caused by Colleto^ 
trichum gloeosporioides Penz. was noticed during 
October 1975. The lesions usually started from tips 
and proceeded downward marginally. The diseased 
area was drab brown and covered the entire surface 
of the leaf. 

The pathogenicity tests on their respective hosts 
were found to be satisfactory. The above-mentioned 
diseases are new records from India^-^. 

Sincere thanks are due to Professor K. S. Bilgrami 
Head, Department of Botany, Bhagalpur University’ 
for providing laboratory facilities and guidance. 

Department of Botany, A. K- Roy. 

Bhagalpur University, Jamaluddin. 

Bhagalpur-812007. M. M. Prasad. 

March 12, 1976. 


1. Butler, E. J. and Bisby, G. R., The Fungi of 

India, Issued by I.C.A.R., New Delhi, 1931-32. 

2. Sarbhoy, A. K., Lai, G. and Varshney, J. L.. 

Ibid., Published by Navyug Traders New 
Delhi. 1967-71, pp. 150, 

3. Tailak, S. T. and Rao, R., Fungi of India Supple¬ 

ment 2, 1962-67. 

4. Vasudeva, R. S., Fungi of India Supplement 1, 

Issued by I.C.A.R., New Delhi, 1953-57. 

Trace Element Nutrition of Mushroom Pleurotus sojor- 
caju (Fr.) Singer 

The trace element requirements of cultivated mush 
room {Agaricus bisporus) have already been studied^’ 
The information regarding the trace element nutri¬ 
tion of other edible fungi is rather lacking. The 
present information deals with the trace elenienj. 
nutrition of Pleurotus sajor-caju which is a well-known 
edible mushroom and is condidered a delicacy. 

Five trace elements (ferrous sulphate 2 ppm, zine 
sulphate 1 ppm, manganese sulphate 0*5 ppm, molyb¬ 
denum as ammonium molybdate 3 ppm and boron as 
potassium bromide 5 ppm) were tried to see their effect 
on the growth of the mushroom. Trace elements 
present in various analytical grade chemicals as impu¬ 
rities were removed by the Steinberg’s method^ The 
pH of the basal medium (Czepek Dox) was adjusted 
to 5 • 6 and 5 ml of mycelial suspension was used for 
inoculation. The inoculated flasks were incubated 
at 25° C and mycelium harvested after 12 days. 

Addition of ferrous sulphate individually resulted 
in the maximum growth and this was followed by 
zinc sulphate. When ferrous sulphate and zinc sul¬ 
phate were added in different concentrations (OT, 
1, 5, 10 ppm) individually as well as collectively 
maximum dry mycelial weight was harvested when 
mixture of ferrous sulphate and zinc sulphate was 
used in various concentrations. Addition of ferrous 
sulphate singly yilded maximum growth at a concen¬ 
tration of 10 ppm/1. But zinc sulphate upto a con¬ 
centration of 1 ppm/1, increased growth and at higher 
(5-10 ppm/1.) concentrations there was no appreciable 
increase in growth. The present observations are in 
good agreement with the findings of Humfeld and 
Sugihara^ in the case of Agaricus campestris. 
Department of Botany and C. L. Jandaik. 

Plant Pathology, 

Mushroom Research Laboratory, 

College of Agriculture, 

Solan 173213 (H..P.) March 26, 1976 

1. Bhous, G., Mushroom Sci., 1959, 4, 86. 

2. Sugihara, T. F., Mycologia^ 

3. Steinberg, R. A., Bot. Rev., 1950, 33, 208. 

4. Treschow, C., Bot. Arkiv., 1944, 11, 1. 
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:eteorology and the Colorado Potato Beetle Technical 
TSTote No. 137. By G. W. Hurst (Worla Meteoro¬ 
logical Organisation, Geneva), 1975. Pp. 51, 

It is Vv ry well recognised that meteorological factors 
SL'y a key role in the distribution and build up of 
.sects. Understanding these factors help in fore- 
LSting outbreak of pests and thereby managing them, 
txe Colorado potato beetle originating somewhere 
L the central part of the USA and which had its begin- 
■ng in 1820s is now found in almost all temperate 
gions of America and Europe. This bulletin has 
chapters, and includes three appendices also. 
In a brief introduction in chapter 1 an account of 
Dw the Colorado potato beetle made its beginning 
idL spread to most parts of temperate America and 
Lxrope is presented. The life-cycle of the beetle, 
tiich largely depends on temperature, is briefly 
viewed in chapter 2. In the warmer areas of its 
'stribution the insect can pass through four gene- 
,tions, whereas in the colder parts one full and one 
iirtial generations are possible, and in the extreme 
>lci areas only a partial generation and this means 
.e beetle cannot establish in the latter regions. 
Tile influence of meteorological factors on hiber- 
Ltion and emergence, oviposition and incubaticn, 
5velopment, spread and migration forms the subject 
a.tter of chapters 3 and 4. The gradual spread of 
e pest in the eastern part of the USA and Euro- 
san countries, especially in France is very well illus- 
ated. However, a more exhaustive coverage of 
e influence of meteorological factors is presented 
chapter 6. Almost every aspect of the life of the 
sect is influenced by temperature which determines 
e number of generations, winter survival, emer- 
mce from soil, flight and so on. The beetle is also 
fliaenced by other abiotic factors such as rain, humi« 
ty, wind and sunshine and light. Attempt has been 
a tie to establish relationship between these environ- 
esntal factors and occurrence of this pest in epidemic 
rm. Chapter 5 covers briefly a review of some 
p>octs of control. The history of spread of the 
:st in Europe and Great Britain and the very recent 
counts of its migrations in the eastern and southern 
xorope and the Baltic area are reviewed in the three 
»p>endices. The list of references appended in the 
dL is a valuable addition. 

Tlie bulletin serves as a useful reference to those 
>irlcers interested in the bio-ecology of this impor- 
ext . agricultural pest. 

G. P. Channabasavanna, 


Analytical Aspects of Mercury and Other Heavy Metals 

in the Environment. Edited by R. W. Frei and O. 

Hutzinger. Gordon and Breach Science Publishers 

(London), 1975. Pp. 196. 

These are days when almost everyone is concerned 
about pollution of all kinds, especially the one through 
industrialization. The helalth hazrds posed by pollution 
as well as its ecological implications call for stringent 
and urgent control measures. To adopt preventive 
and control measures one has to have exact idea of 
the level of the pollutants in the environment. Since 
many pollutants are dangerous even at microgram 
levels, it is very essential to apply accurate and dependable 
methods for their detection and estimation. This is 
the theme of the book under review and forms the 
first volume of a series of books in environmental and 
toxicological chemistry based on papers from the 
two journals. International Journal of Environmental 
and Analytical Chemistry and Toxicological and Environ¬ 
mental Chemistry Reviews. 

The articles deal with the methods developed during 
the last few years for the estimation of heavy metal 
pollutants. The heavy metals covered are mercury, 
lead, cadmium, copper, zinc, antimony, cobalt, nickeh 
silver, iron, manganese, vanadium etc. Some non- 
metals like, phosphorous and sulphur, are also covered. 
Major portion of the book is devoted to the analytical 
aspects of mercury. It highlights the sources of mercury 
pollution, both from natural sources and due to human 
activity, and the consequent health and ecological 
problems. The usefulness of mercury and its safety 
limits are assessed making use of relevant facts. A 
critical review of various methods suitable for the 
determination of mercury in minute amounts in food, 
environment and animal tissues is given and this is 
very useful for both scientists as well as administrators 
who may have something to do with mercury estimation 
and mercury pollution. 

In the remaining chapters, heavy metals (mentioned 
earlier) are covered. They describe novel applications 
of older methods like radiochemical methods, anodic 
stripping polarography, flameless atomic absorption 
spectroscopy or their modifications, thereby, making 
them more reliable and dependable. 

The book as a. whole is very useful for analytica 
chemists, medical men and toxicologists and is very 
timely. 

R, Narayana and G. Nagendrappa, 
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The Delphi Method Techniques and Applications. By 
H. A. Linstone, M. Turoff (Addison-Wesley, 

Advanced Book Programme, Reading, Massachusetts), 
1975. Pp. xii + 620. Price $ 29.50 (Cloth binding); 
$ 16.50 (Paper binding). 

Linstone and Turoff’s * ‘ The Delphi Method ” is 
a very comprehensive and detailed monograph on 
the characteristics, philosophy and uses of the Delphi 
technique. Most of the articles have been especially 
prepared for the volume. Four reprinted articles 
have been selected from the journal Technology 
Forecasting and Social Change, The book will 
serve as a general reference on Delphi for educational 
institutions, planners and policy makers, as well as 
for people involved in public and private sector indus¬ 
tries. The book emphasises the reasons for using the 
Delphi method and shows how to implement the 
same. The editors have concentrated on the work 
that has taken place in the last five years. An exten¬ 
sive bibliography is provided in the appendix for 
those wishing to delve further into the subject; this 
should be very useful for advanced scholars. In- 
chapter I Linstone and Turoff, the editors of the volume, 
have given some general information and evolutionary 
history of the Delphi method. They have rightly 
pointed out that the Delphi method, besides being 
a forecasting procedure, has a surprising variety of 
application in other areas as well. For example, 
it can be used to gather data, evaluate budget allo¬ 
cations, explore planning options, plan a university 


[ Current 
Science 

curriculum, delineate potential policy options and 
expose values and goals. Chapters II and III consist of 
articles which provide an overview of the Delphi tech" 
nique, its utility, its philosophy, and its broad appli¬ 
cation. Chapter IV takes up recent studies in the 
evaluation of the technique, its precision and accu¬ 
racy. This chapter is meant to provide the readt r, 
a perspective on the state of the art for experimentation. 

Chapters V and VI describe some of the specialised 
techniques that have been evolved for asking ques¬ 
tions and evaluating responses. The cross-impact 
analysis has been specially stressed to reflect the com" 
plexity of the systems dealt within the Delphi. The 
reader is introduced to the qualitative techniquvs 
available for analysis of the subjective judgments 
gathered through the Delphi. 

Chapter VII discusses the effect computers can have 
on Delphi and some speculations on the future of 
technique itself are presented. 

Finally in Chapter VIII, a summary of the. pitfalls 
is given to serve as a checklist of things to guard 
against. 

Professional designers and other users of the Delphi 
method will find in this book the much needed back¬ 
ground information on the technique. Hopefully 
the volume will help them to effectively use the Delphi 
method. 

Mrs. K. Rohatgi. 

P. K. Rohatgi. 


CLUE TO THE ORIGIN OF METEORITES 

Dr. Richard Jago of Monash University, Melbourne, outside the solar system and hence the origin of 
cooled a piece of iron meteorite in liquid nitrogen the meteors must be within the solar system where 
and noticed certain changes in the meteoric metal the minimum temperature is round about minus 
He concludes that these meteors were never sub- 100° C (AIS). 
jected to low temperatures (about — 269°) prevailing 

INSONA, BARODA 

The Indian Society of Naturalists (INSONA), -of the Society interested in its aims and objectives, 
with its headquarters in Baroda, has been established Fiirther particulars may be had from Dr. G. M. 
to advocate the cause of environmental conserva- Oza, Hon. General Secretary, INSONA, “Oza 
tion for improving the general quality of life. Buildings”, Salatwada, BARODA 390 001. 
Membership of INSONA is open to any member 

BOTANICAL SURVEY OF INDIA, HOWRAH 

Dr. J. K. Maheshwari, Director-in-Charge, Botani- National Herbarium of Botanical Survey of India, 
cal Survey of India, Howrah, has appealed to the Sibpore, Howrah-3. Further particulars can be 
community of Botanists to deposit the Holotype of obtained from Dr. Maheshwari. 
new species/taxa of Indian Flora at the Central 

5996/76. Published by S. R, S. Sastry, Manager, Current Science Association, Bangalore-560006 
and Printed at The Bangalore Press, Bangalore-560018. 



SPECTRAL SHAPES OF I* -> 1+ ANO 1~ 0+ BETA TRANSITIONS OF 


K. VENKATA RAMANAIAH, G. KUSA RAJU AND K. VENKATA REDDY 
Laboratories for Nuclear Research^ Andhra University, Walt air, India 


Abstract 

The spectral shapes of the two intense beta groups of are studied with a thoroughly 
tested Siegbahn-Slatis beta ray spectrometer of the intermediate image type. The 1“ —> 2+ beta 
transition with an end point energy of 1921 ± 2 KeV and the ]“->0+ beta transition with its end¬ 
point energy 2251 ±2 KeV are surprisingly statistical in spite of their high log ft. values. The 
1921 KeV beta transition cannot be arialysed under modified B,-; approximation and the shapes 
of the two beta transitions are of identical nature. The beta transitions are in accordance with 


^-approximation supporting the earlier results. 

Introduction 

1941 decays to ^®^pt with a half-life of 17 hours. 

** A spin sequence of 1“2+and 1“0+ was 
established^ for the first inner and ground state beta 
transitions. 

The 1920 KeV beta component from ^®Tr feeding 
the first excited state of ^^^pt with 329 KeV energy has 
an intensity of 5-1% and log ft. value 9*2. The 
Rvalue (aZ/2R) for this is 10*4 and is much greater 
than (Wo - 1) = 3-758, where, Wq is the end-point 
energy expressed in Wq units. The criterion for 
the applicability of ^-approximation, |>Wo— 1 
is well fulfilled in this case. The directional correla¬ 
tion of the 1920 KeV beta-384 KeV gamma cascade 
shows from the results of Deutsch et alP- small beta- 
gamma anisotropy. Recently, Priyadarsini^ reported 
zero anisotropy for this cascade. There has been 
only one measurement on the shape of the 1~ ^ 2+ 
beta transition by Deutsch et alP and the shape of the 
I- 0+ beta transition with a log ft. value of 8-2 has 
not yet been measured. The large log ft. value and 
a possible deviation from ^approximation indicate the 
possibility of the application of modified approxi¬ 
mation for the l-->0+ beta transition. In order to 
check the applicability of the modified B/y-approxima- 
tion, conclusive evidence as to whether the spectrum 
shape factor is energy-independent is necessary. For 
this purpose a shape analysis of the two beta transitions 
is carried out. 

Experimental Details and Results 

^®^Ir sources are supplied by Bhabha Atomic Research 
Centre, Bombay, in three consignments, each time 
irradiating samples of iridium at CIRCUS reactor. 
There, we found strong contamination of ^^^Ir. Since 
the maximum beta energy in the decay of is only 
662 KeV, there will be no interference with the present 
studies. Sources are prepared on aluminised mylar 
foils of thickness rv-/180 /Ag/cm^, Insulin is used 
for uniform spreading of the source. 

The Siegbahn-Slatis beta ray spectrometer, presently 
used, has been described by Nagarajan et alP^^ with 
an emphasis on its adaptability for the studies of small- 
order deviations in shape factors of and ^®®Au. 


The present mode of analysis of beta spectra has also 
been given by Nagarajan etalp. 

The beta spectrum is scanned in steps of 15 KeV 
from 1,500 KeV to 2,300 KeV only in the singles mode 
of operation of the spectrometer. Background at 
each measurement point is taken, taking the advantage 
of the special provision of the present spectrometer 
for closing the central baffle of the spectrometer thus 
shielding the detector from the source without disturb¬ 
ing the vacuum. A computer program ‘ FERMKURI ’ 
takes care of the corrections due to half-life, and other 
instrumental effects like back-scattering correction, 
correction due to finite resolution, etc. ‘ FERMKURI ’ 
also incorporates the electron radial wave functions 
of Bhalla and Rose® and the screening corrections due 
to Buhring'^. 

A current setting is adjusted corresponding to 1900 
keV and the count rate is followed for five half-lives. 
A least squares fit of the data yields 17 db0*04 hrs. 
for the half-life of ^®Tr. 

Analysis of l-->0+ Beta Transition 

There is only a region of 350 KeV for the analysis 
of 1' -> 0+ outermost beta transition. The exact 
end-point energy for this beta group from the physical 
behaviour of the shape factor plot [N/p^F (Z, W) 
(Wo -- W)2 vs energy (where Wq is the end-point energy) 
near Wq] the end-point energy was found to be 2251 ± 
2 KeV. This exact end-point energy is used in a further 
analysis through a computer program ‘ SHAPFIT ’ 
and the experimental points are found to fit very well 
with a shape factor of the form K (1 -h «W) with a — 
0-03 ±0-06. Three such runs with sources of different 
diameter are taken. The results of the three runs 
are given in Table I. The shape factor plot due to 
one of the runs is given in Fig. 1. 

Analysis of Beta Transition 

The outermost beta transition corrected for its shape 
is subtracted from the gross-spectrum of ^®^Ir with an 
end-point energy of 2251 ± 2 KeV using the relation 
Ya = VY‘^ — Yi^ Cl where Yg and Yi are the ordinates 
of the outer and inner beta groups in the ‘ FERMI- 
KURIE ’ plots. The resulting spectrum from 600 keV 
and 1920 KeV is subjected shape analysis^. The 
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branches from the setae just below the septum, are 
thin walled bearing separating cells 10-18 x 3*2-3-5ju. 
Conidia are acrogenous smooth walled, sub-hyaline, 
17-5-21 *0 X 5-2-7-5iLt, having a hyaline band at 
their broadest region. 

This specimen has been deposited in C.M.T., herb 
No. IMI 175124. 

We are thanktul to Dr. R. Y. Roy for suggestions 
and one of us (ANS) acknowledges gratefully the 
financial assistance from C.S.I.R., New Delhi. 
Department of Botany , A. N. Shukla. 

Varanasi 221005. R. S. Dwivedi. 

January 20, 1976. 

1. Pirozyrski, K. A. and Patil, S. D., Cand. J. Botany, 

1970, 4f? (3), 567. 

2. Subramanian, C. V., Hyphomycetes.. ICAR, New 

Delhi, 1971, p. 888. 


Some New Leaf Spot Diseases 

During the year 1975-76 the authors have observed 
three leaf spot diseases, caused by pathogenic fungi 
in the local botanical garden. The pathogens causing 
diseases were isolated separately by the usual methods. 
The cultures of different fungi were identified ana have 
been deposited in the Botany Department, Bhagalpur 
University. The morphological characters of the orga¬ 
nisms were similar to those of type species. The 
symptoms of the diseases are given below: 

Alternaria alternata (Fr.) Keissler produced dark 
brown necrotic spots on the leaves of Melia azadU 
rachta Linn. The lesions were irregular in shape 
and 2-5 mm in diameter. Concentric rings of coni- 
dial mass appeared on the older spots. 

A leaf spot of Mimusops elengi Linn, incited by 
Epicocum purpurescens Ehrenb. was observed during 
January and February 1976. The spots were marginal, 
light reddish brown and 10-15 mm in diam. 

The severe anthracnose disease on the leaves of 
Cinnamomum tamala F. Nees. caused by Colie to 
trichim gloeosporioides Penz. was noticed during 
October 1975. The lesions usually started from tips 
and proceeded downward marginally. The diseased 
area was drab brown and covered the entire surface 
of the leaf. 

The pathogenicity tests on their respective hosts 
were found to be satisfactory. The above-mentioned 
diseases are new records from India^"^. 

Sincere thanks are due to Professor K. S. Bilgrami 
Head, Department of Botany, Bhagalpur University’ 
for providing laboratory facilities and guidance. 

Department of Botany, A. K- Roy. 

Bhagalpur University, Jamaluddin. 

BhagaIpur-812007. M. M. Prasad. 

March 12, 1976. 


1. Butler, E. J. and Bisby, G. R., The Fungi of 

India, Issued by I.C.A.R., New Delhi, 1931-32. 

2. Sarbhoy, A. K., Lai, G. and Varshney, J. L.. 

Ibid., Published by Navyug Traders New 
Delhi. 1967-71, pp. 150, 

3. Tailak, S. T. and Rao, R., Fungi of India Supple^ 

ment 2, 1962-67. 

4. Vasudeva, R. S., Fungi of India Supplement 1, 

Issued by I.C.A.R., New Delhi, 1953-57. 


Trace Element Nutrition of Mushroom Pleurotus sajor- 

caju (Fr.) Singer 

The trace element requirements of cultivated mush 
room (Agaricus bisporus) have already been studied^’ ^ 
The information regarding the trace element nutri¬ 
tion of other edible fungi is rather lacking. The 
present information deals with the trace elemen^ 
nutrition of Pleurotus sajor-caju which is a well-known 
edible mushroom and is condidered a delicacy. 

Five trace elements (ferrous sulphate 2 ppm, zine 
sulphate 1 ppm, manganese sulphate 0-5 ppm, molyb¬ 
denum as ammonium molybdate 3 ppm and boron as 
potassium bromide 5 ppm) were tried to see their effect 
on the growth of the mushroom. Trace elements 
present in various analytical grade chemicals as impu¬ 
rities were removed by the Steinberg’s methodL The 
pH of the basal medium (Czepek Dox) was adjusted 
to 5 • 6 and 5 ml of mycelial suspension was used for 
inoculation. The inoculated flasks were incubated 
at 25° C and mycelium harvested after 12 days. 

Addition of ferrous sulphate individually resulted 
in the maximum growth and this was followed by 
zinc sulphate. When ferrous sulphate and zinc sul¬ 
phate were added in different concentrations (O-l, 
1, 5, 10 ppm) individually as well as collectively^ 
maximum dry mycelial weight was harvested when 
mixture of ferrous sulphate and zinc sulphate was 
used in various concentrations. Addition of ferrous 
sulphate singly yilded maximum growth at a concen¬ 
tration of 10 ppm/1. But zinc sulphate up to a con¬ 
centration of 1 ppm/1, increased growth and at higher 
(5-10 ppm/1.) concentrations there was no appreciable 
increase in growth. The present observations are in 
good agreement with the findings of Humfeld and 
Sugihara^ in the case of Agaricus campestris. 
Department of Botany and C. L. Jandaik. 

Plant Pathology, 

Mushroom Research Laboratory, 

College of Agriculture, 

Solan 173213 (H.P.) March 26, 1976 
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2. Humfeld, H. and Sugihara, T. F., Mycologia, 

1952, 44, 605. ’ 

3. Steinberg, R. A., Bot. Rev., 1950, 33, 208. 

4. Treschow, C., Bot. Arkiv., 1944, 11, 1. 
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REVIEWS AND NOTICES OF BOOKS 


Meteorology and the Colorado Potato Beetle Techr.ical 

Note No. 137. By G. W. Hurst (Worla Meteoro¬ 
logical Organisation, Geneva), 1975. Pp. 51. 

It is V. ry well recognised that meteorological factors 
play a key role in the distribution and build up of 
insects. Understanding these factors help in fore¬ 
casting outbreak of pests and thereby managing them. 
The Colorado potato beetle originating somewhere 
in the central part of the USA and which had its begin¬ 
ning in 1820s is now found in almost all temperate 
regions of America and Europe. This bulletin has 
six chapters, and includes three appendices also. 

In a brief introduction in chapter 1 an account of 
how the Colorado potato beetle made its beginning 
and spread to most parts of temperate America and 
Europe is presented. The life-cycle of the beetle, 
which largely depends on temperature, is briefly 
reviewed in chapter 2. In the warmer areas of its 
distribution the insect can pass through four gene¬ 
rations, whereas in the colder parts one full and one 
partial generations are possible, and in the extreme 
cold areas only a partial generation and this means 
the beetle cannot establish in the latter regions. 

The influence of meteorological factors on hiber¬ 
nation and emergence, oviposition and incubaticn, 
development, spread and migration forms the subject 
matter of chapters 3 and 4. The gradual spread of 
the pest in the eastern part of the USA and Euro¬ 
pean countries, especially in France is very well illus¬ 
trated. However, a more exhaustive coverage of 
the influence of meteorological factors is presented 
in chapter 6. Almost every aspect of the life of the 
insect is influenced by temperature which determines 
the number of generations, winter survival, emer¬ 
gence from soil, flight and so on. The beetle is also 
influenced by other abiotic factors such as rain, humi¬ 
dity, wind and sunshine and light. Attempt has been 
made to establish relationship between these environ¬ 
mental factors and occurrence of this pest in epidemic 
form. Chapter 5 covers briefly a review of some 
aspects of control. The history of spread of the 
pest in Europe and Great Britain and the very recent 
accounts of its migrations in the eastern and southern 
Europe and the Baltic area are reviewed in the three 
appendices. The list of references appended in the 
end is a valuable addition. 

The bulletin serves as a useful reference to those 
workers interested in the bio-ecology of this impor¬ 
tant . agricultural pest. 

G. P. Channabasavanna, 


Analytical Aspects of Mercury and Other Heavy Metals 

in the Environment. Edited by R. W. Frei and O. 

Hutzinger. Gordon and Breach Science Publishers 

(London), 1975. Pp. 196. 

These are days when almost everyone is concerned 
about pollution of all kinds, especially the one through 
industrialization. The helalth hazrds posed by pollution 
as well as its ecological implications call for stringent 
and urgent control measures. To adopt preventive 
and control measures one has to have exact idea of 
the level of the pollutants in the environment. Since 
many pollutants are dangerous even at microgram 
levels, it is very essential to apply accurate and dependable 
methods for their detection and estimation. This is 
the theme of the book under review and forms the 
first volume of a series of books in environmental and 
toxicological chemistry based on papers from the 
two journals. International Journal of Environmental 
and Analytical Chemistry and Toxicological and Environ- 
mental Chemistry Reviews. 

The articles deal with the methods developed during 
the last few years for the estimation of heavy metal 
pollutants. The heavy metals covered are mercury, 
lead, cadmium, copper, zinc, antimony, cobalt, nickel* 
silver, iron, manganese, vanadium etc. Some non- 
metals like, phosphorous and sulphur, are also covered. 
Major portion of the book is devoted to the analytical 
aspects of mercury. It highlights the sources of mercury 
pollution, both from natural sources and due to human 
activity, and the consequent health and ecological 
problems. The usefulness of mercury and its safety 
limits are assessed making use of relevant facts. A 
critical review of various methods suitable for the 
determination of mercury in minute amounts in food, 
environment and animal tissues is given and this is 
very useful for both scientists as well as administrators 
who may have something to do with mercury estimation 
and mercury pollution. 

In the remaining chapters, heavy metals (mentioned 
earlier) are covered. They describe novel applications 
of older methods like radiochemical methods, anodic 
stripping polarography, flameless atomic absorption 
spectroscopy or their modifications, thereby, making 
them more reliable and dependable. 

The book as a. whole is very useful for analytica 
chemists, medical men and toxicologists and is very 
timely. 

R. Narayana and G. Nagendrappa, 
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The Delphi Method Techniques and Applications. By 
H. A. Linstone, M. Turoff (Addison-Wesley, 

Advanced Book Programme, Reading, Massachusetts), 
1975. Pp. xii + 620. Price $ 29.50 (Cloth binding); 
$ 16.50 (Paper binding). 

Linstone and Turoif’s *' The Delphi Method ” is 
a very comprehensive and detailed monograph on 
the characteristics, philosophy and uses of the Delphi 
technique. Most of the articles have been especially 
prepared for the volume. Four reprinted articles 
have been selected from the journal Technology 
Forecasting and Social Change. The book will 
serve as a general reference on Delphi for educational 
institutions, planners and policy makers, as well as 
for people involved in public and private sector indus¬ 
tries. The book eniphasises the reasons for using the 
Delphi method and shows how to implement the 
same. The editors have concentrated on the work 
that has taken place in the last five years. An exten¬ 
sive bibliography is provided in the appendix for 
those wishing to delve further into the subject; this 
should be very useful for advanced scholars. In 
chapter I Linstone and Turoff, the editors of the volume, 
have given some general information and evolutionary 
history of the Delphi method. They have vightly 
pointed out that the Delphi method, besides being 
a forecasting procedure, has a surprising variety of 
application in other areas as well. For example, 
it can be used to gather data, evaluate budget allo¬ 
cations, explore planning options, plan a university 
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curriculum, delineate potential policy options and 
expose values and goals. Chapters 11 and III consist of 
articles which provide an overview of the Delphi tech“ 
nique, its utility, its philosophy, and its broad appli¬ 
cation. Chapter IV takes up recent studies in the 
evaluation of the technique, its precision and accu¬ 
racy. This chapter is meant to provide the rcadt r, 
a perspective on the state of the art for experimentation. 

Chapters V and VI describe some of the specialised 
techniques that have been evolved for asking ques¬ 
tions and evaluating responses. The cross-impact 
analysis has been specially stressed to reflect the corn" 
plexity of the systems dealt within the Delphi. The 
reader is introduced to the qualitative technique s 
available for analysis of the subjective judgments 
gathered through the Delphi. 

Chapter VII discusses the effect computers can have 
on Delphi and some speculations on the future of 
technique itself are presented. 

Finally in Chapter VIII, a summary of the. pitfalls 
is given to serve as a checklist of things to guard 
against. 

Professional designers and other users of the Delphi 
method will find in this book the much needed back¬ 
ground information on the technique. Hopefully 
the volume will help them to effectively use the Delphi 
method. 

Mrs. K. Rohatgi, 

P. K. Rohatgi. 


CLUE TO THE ORIGIN OF METEORITES 


Dr. Richard Jago of Monash University, Melbourne, 
cooled a piece of iron meteorite in liquid nitrogen 
and noticed certain changes in the meteoric metal. 
He concludes that these meteors were never sub¬ 
jected to low temperatures (about — 269°) prevailing 


outside the solar system and hence the origin of 
the meteors must be within the solar system where 
the minimum temperature is round about minus 
100° C (AIS). 


INSONA, BARODA 


The Indian Society of Naturalists (INSONA), 
with its headquarters in Baroda, has been established 
to advocate the cause of environmental conserva¬ 
tion for improving the general quality of life. 
Membership of INSONA is open to any member 


of the Society interested in its aims and objectives. 
Fulrther particulars may be had from Dr. G. M. 
Oza, Hon. General Secretary, INSONA, “Oza 
Buildings”, Salatwada, BARODA 390 001. 


BOTANICAL SURVEY OF INDIA, HOWRAH 

Dr. J. K. Maheshwari, Director-in-Charge, Botani- National Herbarium of Botanical Survey of India, 

cal Survey of India, Howrah, has appealed to the Sibpore, Howrah-3. Further particulars can be 

community of Botanists to deposit the Holotype of obtained from Dr, Maheshwari. 
new species/taxa of Indian Flora at the Central 

5996/76. Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-560006 
and Printed at The Bangalore Press, Bangalore-560018. 



SPECTRAL SHAPES OF I- ^ 1+ AND 1- -> 0+ BETA TRANSITIONS OF 


K. VENKATA RAMANAIAH, G. KUSA RAJU AND K. VENKATA REDDY 
Laboratories for Nuclear Research^ Andhra University, Walt air, India 

Abstract 

The spectral shapes of the two intense beta groups of ^®^Ir are studied with a thoroughly 
tested Siegbahn-Slatis beta ray spectrometer of the intermediate image type. The 1" 2+ beta 
transition with an end point energy of 1921 ± 2 KeV and the beta transition with its end- 

point energy 2251 ±2 KeV are surprisingly statistical in spite of their high log ft. values. The 
1921 KeV beta transition cannot be analysed under modified approximation and the shapes 
of the two beta transitions are of identical nature. The beta transitions are in accordance with 


^-approximation supporting the earlier results. 

Introduction 

1941 decays to ^^^pt with a half-life of 17 hours. 

A spin sequence of 1" 2+ and 1" O'*' was 

established^ for the first inner and ground state beta 
transitions. 

The 1920 KeV beta component from ^®*Ir feeding 
the first excited state of ^^^pt with 329 KeV energy has 
an intensity of 5*1% and log ft. value 9-2. The 
f-value (aZ/2R) for this is 10-4 and is much greater 
than (Wo“ 1)== 3-758, where, Wo is the end-point 
energy expressed in mo units. The criterion for 
the applicability of ^-approximation, |>Wo-l 
is well fulfilled in this case. The directional correla¬ 
tion of the 1920 KeV beta-384 KeV gamma cascade 
shows from the results of Deutsch et al} small beta- 
gamma anisotropy. Recently, Priyadarsini^ reported 
zero anisotropy for this cascade. There has been 
only one measurement on the shape of the l“->2+ 
beta transition by Deutsch et al^ and the shape of the 
l-->0+ beta transition with a log ft. value of 8-2 has 
not yet been measured. The large log ft. value and 
a possible deviation from ^approximation indicate the 
possibility of the application of modified Bij approxi¬ 
mation for the l--^0+ beta transition. In order to 
check the applicability of the modified Bf-approxima¬ 
tion, conclusive evidence as to whether the spectrum 
shape factor is energy-independent is necessary. For 
this purpose a shape analysis of the two beta transitions 
is carried out. 

Experimental Details and Results 
i94jr sources are supplied by Bhabha Atomic Reseaich 
Centre, Bombay, in three consignments, each time 
irradiating samples of iridium at CIRCUS reactor. 
There, we found strong contamination of Since 

the maximum beta energy in the decay of only 

662 KeV, there will be no interference with the present 
studies. Sources are prepared on aluminised mylar 
foils of thickness 180 iMg/cmK Insulin is used 
for uniform spreading of the source. 

The Siegbahn-Slatis beta ray spectrometer, presently 
used, has been described by Nagarajan et with 
an emphasis on its adaptability for the studies of small- 
order deviations in shape factors of and ^^®Au. 


The present mode of analysis of beta spectra has also 
been given by Nagarajan etai^. 

The beta spectrum is scanned in steps of 15 KeV 
from 1,500 KeV to 2,300 KeV only in the singles mode 
of operation of the spectrometer. Background at 
each measurement point is taken, taking the advantage 
of the special provision of the present spectrometer 
for closing the central baffle of the spectrometer thus 
shielding the detector from the source without disturb¬ 
ing the vacuum. A computer program ‘ FERMKURI ’ 
takes care of the corrections due to half-life, and other 
instrumental effects like back-scattering correction, 
correction due to finite resolution, etc. ‘ FERMKURI ’ 
also incorporates the electron radial wave functions 
of Bhalla and Rose® and the screening corrections due 
to Buhring"^. 

A current setting is adjusted corresponding to 1900 
keV and the count rate is followed for five half-lives. 
A least squares fit of the data yields 17 ±0-04 hrs. 
for the half-life of 

Analysis of 1“ 0+ Beta Transition 

There is only a region of 350 KeV for the analysis 
of 1” 0+ outermost beta transition. The exact 

end-point energy for this beta group from the physical 
behaviour of the shape factor plot [N/p^F (Z, W) 
(Wo — W)2 vs energy (where Wo is the end-point energy) 
near Wo] the end-point energy was found to be 2251 d= 
2 KeV. This exact end-point energy is used in a further 
analysis through a computer program ‘ SHAPFIT ’ 
and the experimental points are found to fit very well 
with a shape factor of the form K (1 -f aVI) with a = 
0-03 dz 0-06. Three such runs with sources of different 
diameter are taken. The results of the three runs 
are given in Table I. The shape factor plot due to 
one of the runs is given in Fig. 1. 

Analysis of l“->2+ Beta Transition 

The outermost beta transition corrected for its shape 
is subtracted from the gross-spectrum of ^®ffr with an 
end-point energy of 2251 ±2 KeV using the relation 
Ya = \/Y^ — Yj^ Cl where Yg and Yj are the ordinates 
of the outer and inner beta groups in the ‘ FERMI- 
KURIE ’ plots. The resulting spectrum from 600 keV 
and 1920 KeV is subjected shape analysis^ The 
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Table I 

Shape factor results 1~ —> O'** beta transition of^^^Ir 


Run No. End-point energy C(W)/K 

_ (KeV) _ 

1 2251 ± 2 1 + (0-026 d= 0-06) W 

2 2250 ± 2 1 + (0 032 ± 0 06)W 

3 2251 ± 2 1 + (0-025 ± 0-06)W 



Fig. 1. The shape factor plot of the 2250 KeV 
beta transition of Solid line is the least-square 

fit with C (W) = K(1 + aW) where a = + 0*0266 ± 
0*058. 

‘ BETASHAP ’ has given an exact end-point energy 
of 1920 ± 2 KeV. The experimental points are once 
again .found to'be in accordance with statistical shape 
in this case also, fitting into a shape of the form 
K(H- aW) with a = 0-025 ± 0*04 with Eo = 1920 ± 
2 KeV. The shape factor plot for one of the runs is 
shown in Fig. 2. The error bars also include a factor 
of 1*25 due to the subtraction of the outer beta group. 
The results for the three runs are given in Table II. 


cCw) 

3 

2 

■ 1 



1920 KeV beta transition is statistical within the experi¬ 
mental errors. In an analysis employing modified 
Bij-apprcximation^4o, the shape factor is expected 
to have a unique component. Hence the modified 
Bij-approximation cannot be applied in this case. 

From the present measurements within the experi¬ 
mental accuracy, the shape factors of both the 1~-^ 
2+ and 1~ -> O-f* beta transitions are fitting into the 
same shape factor form C (W) = K (1 + aiW) and 
at the same time exhibiting statistical nature. Since 
the Bij matrix element cannot contribute to 1~ 0+ 

beta transition and since the shapes are identical, 
it can be said that the shape of the 1" 2+ beta transi¬ 

tion is not determined by matrix element. This 
is also supported by the angular distribution measure¬ 
ments of Brewer etal.^, wherein the unique matrix 
element in the 1“~>2+ beta transition to the 3*28 
KeV level of ^®^pt is small or zero. 

In fact, the equality of the shape factors of the inner 
and the outer beta branches is not unexpected in the 
framework of the rotational model assuming the same 
matrix elements to contribute for beta transitions to 
various members of a rotational band. In order to 
arrive at a better physical understanding of the present 
measurements, an analysis of the data in terms of the 
matrix elements is required. 

From the present measurements of the beta spectral 
shapes and from the angular correlation measure¬ 
ments of Priyadarsini^, it may be concluded that 1920 
KeV beta transition of ^'*'-^Ir follows, the ^-approxima¬ 
tions^. It is normally difficult to obtain nuclear matrix 
elements of the beta transition following ^-approxima¬ 
tion unless the number of available experimental obser¬ 
vables (data on different types of polarisation) is large. 
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Fig. 2. Shape of the 1920 KeV beta transition of 
^®Tr. Solid line is the least-squares fit with C(W) = 
C(1 + aW) with a== 0.0,31 zh 0-038. The error bars 
include a factor of 1 -25 due to the subtraction of 
outer beta group. 

Table II 

Shape factor results of 1" 2‘'‘ beta transition of '^^Ir 

Run No. End-point energy C (W)/K 

_ (KeV) _ 

1 . 1920 ±2 1 -f (0*031 ±0-04) W 

2 1920 ±2 r± (0*022±0-04) W 

3 1920 ±2 ±(0*023±0-04)W 


Discussion 

The log ft. values of the main beta transitions, of 
8*2 and 9*2, suggest the assignment of-negative parity 
to the ground state of ^^ffr and hence the first forbidden 
nature of the two beta transitions. The shape of the 
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FIRST RECORD OF FILAMENTOUS ALGAL REMAINS FROM THE LATE PRECAMBRI4N ROCKS 
OF RANDOM ISLAND (TRINITY BAY), EASTERN NEWFOUNDLAND, CANADA 

AVINASH CH. NAUTIYAL* 

Department of Geology, Memorial University of Newfoundland, St. John's, Newfoundland, Canada 

Abstract 

The late Precambrian shales of the Trinity Bay area (Random Island) of Easter.) Newfoundland, 
Canada, yielded a rich concentration of filamentous algal remains (Siphonophycus kestron, Siphono- 
phycus sp. A, Gunflintia sp.A, Heliconema sp. A) of living cyanophycean (nostocalean) affinities. 

The general morphological characters of these four species of ancient algae are described. Their 
discovery in these rocks of the area is the first find of these groups of microfossils known to-date. 

The presence of these microorganisms in the rocks assists in the reconstruction of palecenvironments, 
dating of Precambrian sediments and in delineation of boundar> between the Precambrian and’ 
Cambrian sequences of the area. 


Introduction 

T he occurrence of fossil filamentous algal remains 
from the Precambrian sedimentary rocks of New- 
foLindland, Canada, has not been reported so far. In 
Canada, however, Barghoorn and Tyler (1965 a, b) 
have recorded microorganisms, including algal fila¬ 
ments, from the Gunflint chert (Gunflint Iron Forma¬ 
tion, Animikie Series), of Middle Precambrian age. 
Similarly, Hofmann and Jackson (1969) also observed 
microfossils (chains and clumps of bacteria, filamentous 
and spheroidal structures of probable algal or fungal 
affinities) from the dark gray chert (Belcher Group) 
of Hudson Bay, Ontario. 

It may be interesting to note that the Australian 
Precambrian sediments have revealed an amazingly 
rich and varied assemblage of microorganisms, including 
algal filaments (Barghoorn and Schopf, 1965; Schopf 
and Barghoorn, 1968; Schopf and Barghoorn, 1969; 
Schopf, 1970; Schopf and Blacic, 1971; Schopf, 1972), 
which are universally well known at present. The 
present paper reports the first discovery of filamentous 
algal remains from the Late Precambrian rocks exposed 
on Random Island in the Trinity Bay area of Eastern 
Newfoundland, Canada. 

In Eastern Newfoundland (Canada), a fairly thick 
cross-section of the Precambrian to Lower Paleozoic 
sedimentary rocks (of the Appalachian Mountain 
system) occurs in the Trinity Bay area of Atlantic 
ocean. The exposures of the algal filament bearing 
shale beds are confined between the coordinates 48° 
06' 35"N to 48° 06' 45" N and coordinates 53° 00' 
53' 30" W to 53° 00' 53' 50" W of Random Island in 
Trinity Bay (Table I). 

Morphological Description 
The algal filaments recovered through maceration 
from the medium gray shales are well preserved and 
are medium to dark brown in colour. The general 
morphological characters of the four species of ancient 
algae discovered are given below. 

Systematic Descriptions and Biological Relations of 
algae ; 

Phylum: CYANOPHYTA, Class: CYANO- 

PHYCEAE, Order: NOSTOCALES, Family: 

* Present address: Department of Geology , Uni¬ 
versity of Lucknow, Lucknow (U.P.), India. 


OSCILLATORTACEAE (S. F. Gray) Dumortier ex 
Krichner, 1988, 

Genus: Siphonophycus Schopf, 1968, 

Siphonophycus kestron Schopf, 1968, 
Figs. 10 and 11 

Thallus broad, tubular, moderate size, unbranched, 
non-septate, straight to slightly bent m nature, finely 
rugose, 42 to 45 p long (in partly broken specimens), 
apices partly capitate (apparent in a specimen), in 
places more or less constricted adjacent to expanded 
parts, broadly conical with a bluntly pointed terminus; 
thallus 6 to 7 /X wide, finely microgranulose throughout, 
ornamented and ringed by finely punctate surficial 
ridges {see arrow in Figs. 10, 11) regularly spaced 
about 2/3/X apart. 

Siphonophycus sp. A 
Figs. 1-9 

Thallus broad, tubular, non-septate, unbranched^ 
straight to slightly bent, 30 to about 95 p long (in partly 
broken specimens), slight constrictions rarely seen 
in places throughout; however, constriction (of 2-50 
to 4-50/x across) distinct at one end of thallus (see 
arrow in Figs. 1, 4, 5), other end tapering to a sharp 
point with a slightly curved hook; thallus 6 to 9-50/x 
wide, commonly 6 p wide, finely microgranulose (with 
diameter of granules 0*50itx) throughout. 

Genus Heliconema Schopf, 1968 
Heliconema sp. A 
Figs. 12-16 

Thallus tubular, flattened just like a ribbon, non- 
septate, unbranched, loosely coiled at an angle of 
approx. 45° into a helical fashion, spirals {see arrow 
in Figs. 15, 16) commonly about 6/lx broad and set 
apart from the adjacent ones; apices not attenuated 
and flat-rounded; surface texture finely microgranulose 
(granules up to 0*50/x diameter); thallus 5-10/x 
wide, commonly about 6/a wide, up to 85/x long; 
coiled thallus nearly straight (Fig. 13). 

Genus Gunflintia Barghoorn, 1965 
Gunflintia sp. A 
Fig. 17 

Thallus broad, tubular, septate {see arrow in Fig. 17), 
unbranched, straight to curved, about \l4p long (in 
a partly broken specimen), more or less slightly 
constricted adjacent to slightly expanded parts of thallus; 
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Figs. 1-17. Photomicrographs of filamentous 
algal remains from late Precambrian shales of 
Random Island in Trinity Ba:^ of Eastern New¬ 
foundland, Canada. Figs. 1-9. Siphonophycus sp. 
A; Figs. 10, 11. S, kestron; Figs. 12-16. 
Heliconema sp. A; Fig. 17. Gimflintia sp. A. All 
Figs., X 2,000 approx. 
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thallus about 12 fM wide, finely and densely microgranu- 
lose throughout (dianieter of granules less than 0 50^), 
septae distinct and very thin (about 0-50// thickness), 
apart from adjacent ones by about 15^^. distance; 
individual filaments of commonly uniform dian^eter 
throughout but in places with slightly constricted parts. 

Palaeoenvironment 

The occurrence of these filamentous, benthic algal 
remains discloses some facts about their close comparison 
with the living nostocalean blue-green algae which 
may be referred as lower thallophytes. They are of 
cyanophycean (nostocalean) affinities. 

The development of benthic, filamentous blue-green 
algae requires the process of photosynthesis. Their 
rich concentration in the sediment is suggestive of 
existence of the extensive shallow ocean that provided 
a highly favourable environment (littoral photic zone) 
for algal growth. A similar view is also shared by 
Schopf and Blacic (1971) for the development of blue- 
green algae in the late Precambrian sediments (Bitter 
Spring Formation) of North-Central Amadeus Basin 
of Australia. Furthermore, this benthic assemblage 
is associated with the rare microorganisms (Leiosphaeridia 
sp. 1 types 1, 2 and Leiovalia ovalis. Table I) to plank¬ 
tonic habitat of shallow marine environment. 

Age Assignment and Correlation 

There is a high concentration and dominance, in 
quantitative composition, of blue-green algal filaments 
(Figs. 1-17) with some fungal remains in the medium 
gray shales (Unit No. 33, Table I) of the Trinity Bay 
area. Schopf (1970, 1972) and Schopf and Blacic 
(1971) also suggest that the. blue-green algae had 
reached their zenith during the late Precambrian time. 
Their view on the occurrence of ancient blue-green 
algae also confirms the authors proposal that the 
medium gray shales are undoubtedly of late Pre¬ 
cambrian in age. In addition, these algal forms {Gimflintia 
sp. A, Heliconema sp. A, S’phonophycus sp. A, S, 
kesiron) have not been recorded from tie Cambrian 
sequences cf any part of the world to-date. They 
are the representatives of the late Precambrian sequence s 
(Schopf 1970, 1972; Schopf and Blacic, 1971). • 

The profuse concentration and confined occurrence 
of blue-green algae in the uppermost late Precambrian 
sequence (Unit No. 33, Table I) of Eastern Newfound¬ 
land (Trinity Bay area) is of great significance, suggest¬ 
ing that they can profitably be used as “ biostratigraphic 
markers ” for the biostratigraphic correlation of the 
Precambrian sequences (upper part). Furthermore, 
their presence in the sediments assists to delineate the 
boundary between the Precambrian and Cambrian 
sequences (Table I). 
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Table I 

General stratigraphic succession of Precambrian 
(uppermost part) and Early Cambrian (lowermost 
part) sequence at northern Northwest Arm section of 
Random Island in Trinity Bay, Eastern Newfoundland, 
Canada, with algal remains. Fcrmational nomenclature 
after Jenness^ (colour names given to rocks are taken 
frorn Rock-Colour Chart distributed by the Geological 
Society of America, 1963). 

Lithological characters and microflora 
Approximate thickness of units studied (in feet) 
ADEYTON GROUP 
Chamberlain’s Brook Formation: 

Nautiyal’s Rock Unit No. 31, 

Shale, greenish gray, non-calcareous, compact and 
hard; acritarchs, Leiosphaeridia sp. 1, type 1, Leio- 
sphoeridia sp. 1., type 2, L. cf. granulata, and Leiofusa 

filifera .20 

Unit No. 32, 

Shale and Quartzite; Shale, medium gray, non- 
calcareous, partly papery, quartzitic, with thin bands 
of medium grained and greenish gray quartzite; 
acritarchs, Archaeo hystrichosphaeridium sp. 2, 
Baltisphaeridium sp. 1, Leiosphaeridia sp.l., type 1, 
Leiosphaeridia sp. 1, type 2, Leiofusa filifera, Multi- 
plicisphaeridium lancarae, M. martae, Nucellosphaeri- 

dium sp. 2, and Orygmatosphaeridium sp. 1.5 

Units 31 and 32, Early Cambrian age (after Jennes® 
and also by Nautiyal method of this paper). 

Random Formation: 

Unit No. 33, 

Shale, medium gray, non-calcareous, compact and 
hard, occasionally with some black carbonaceous 
inclusions; acritarchs, Leiosphaeridia sp. 1, type 1, 
Leiosphaeridia sp. 1, type 2, Leiovalia ovalis; fila¬ 
mentous algal remains, Gimflintia sp. A, Heliconema 
sp. A, Siphonophycus sp. A and S. kestron. Late 
Precambrian age (after Nautiyal method of this 
paper). 5 

Unit No. 34, 

Shale, medium gray, non-calcareous, compact and 
hard, a fault (?) contact seems to be present between 
the Units 33 and 34; acritarch, Nucellosphaeridium 

sp.l. .12 

Unit No. 35, 

Chert, light olive gray, non-calcareous, with sporadic 
distribution of fine grains of pyrite; phytoplankton, 
Huronispora sp. 1, H. psilata; acritarch, Nucello¬ 
sphaeridium sp.l. .3 

Units 34 and 35, Late Precambrian age. 

Lower part of Precambrian sequence not incorporated. 
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OCTAHEDRAL (sp^d^) NICKEL (II) COMPLEXES OF AROYL HYDRAZONES 


N. S. BIRADAR* and B. R. HAVINALE 
Department of Chemistry y Karnatak University, Dharwar-5S0003, India 

Abstract 

A few complexes of Ni (II) have been prepared by reacting nickel acetate with aroyl hydra- 
zones in ethanol medium. The elemental analyses indicate 1:2 stoichiometry. The magnetic and 
electronic spectral data suggest an octahedral configuration for these complexes. The IR data show 
that the hydrazones coordinate through the oxygen of the carbonyl group and nitrogen of the azo- 
methine group, suggesting that the hydrazones exist in the keto form in these complexes. 


o 


Introduction 

I N continuation of our previous work^’^ hydrazone 
complexes with transition metals, we now report the 
complexes of hydrazones with nickel. The hydrazones 
used are shown below. 

O 


\ ^CH=N~NH—i 

o 

\/ \ 0 H 

I R ^ H 

II R = CH 3 

III R = Cl 

/\ 
o 

NH- 

o 

\/ ^ 0!1 

IV 
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N. 


.CH=N—NH- 
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\/\ 0 H 

V R = H 
VI R = CH 
VII R = Cl 

/x 

o 


o 

HO-^X/ 


O 


n^^CH=N-NH— c 
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\/\oH 


o 


H 0 /\/ 


VIII 


* For correspondence. 


Experimental 

Preparation of the Complexes 

To an ethanolic solution containing 0-2 mol. of 
hydrazide and aldehyde, an aqueous solution of 0 -1 mol, 
nickel acetate was added. The reaction mixture was 
heated for a while on water-bath and the complex 
precipitated was filtered and washed free from the 
ligand with ethanol and lastly with ether and dried in 
vacuum over P 2 O 5 . Nickel complexes, were analysed 
for Ni, C, H and N, contents by standard methods.^ 
Results and Discussion 

The complexes are yellow in colour, insoluble in 
common organic solvents. However, they are soluble 
to a limited extent in DMF and DMSO. The results 
of the elemental analysis (Table I) show that these 
complexes have 1 : 2 stoichiometry. 

Conductance 

The molar conductance in DMF at concentration 
16 ”^ M is too small to measure. Hence the complexes 
are non-electrolytes. 

Magnetic Properties 

The magnetic moments obtained at room temperature 
are in the range of 2*80 to 3-30 B.M. It has been 
well established that the Ni(II) complexes having 
octahedral configuration show magnetic moments 
in the range of 2-4 to 3-8 B.M.'^ These observations 
make us to conclude that Ni (II) has octahedral configu¬ 
ration in these complexes. 

Electronic Spectra 

. It is known that the octahedral Ni(II) complexes 
exhibit three bands in the range 400-1200 nm attri¬ 
butable to the various d-d transitions^. In these 
complexes, we observe two broad bands in the region 
675-860 nm and 960-1000 nm. The third band in 
these complexes is observed in the region 400-455 nm. 
Amongst these three bands, the band in the region 
970-1000 nm is assigned to the transition. 

The band in the region 400-455 nm may be due to 
the 3 A 2 ^ 3Ti^ (P). The middle band in the region 
600-800 nm shows splitting due. to spin orbit coupl¬ 
ing and is assigned to the 3 A 2 ^ 3Ti^ (F) transition. 
These observations suggest that Ni ( 11 ) in the complexes 
has an octahedral sp^d^ configuration. These observa- 
tionss uppert the conclusions adduced with the help 
of magnetic data. 



^Septa’s ^ 197 6^^ Octahedral Nickel {ID Complexes of Aroyl Hydrazones 613 


Table I 


Elemental analysis, magnetic moment and electronic spectral data for Ni (II) complexes of hydrazones 


SL 

No. 

Ligand 

No. 

Complex Empirical 

No. formula 

%Ni 

%N 

%c 

%H 

/^eff 

(298° K), 
B.M. 

Electronic 

spectra 

(nm) 

1. 

I 

IX 

(Ci4HuNa02)2Ni 

10-60 

(10-93) 

10-01 

(10-43) 

62-13 

(62-61) 

3-68 

(4-09) 

3-13 

*430, 800, 

1000 

2. 

II 

X 

Ni 

10-02 

(10-40) 

9-86 
( 9-92) 

66-04 

(67-08) 

5-09 

(4-60) 

3-20 

420, 800, 

960 

3. 

III 

XI 

(Q^HioNjOjCDa 

Ni 

9-20 
( 9-69) 

8-87 
( 9-25) 

54 -72 
(55 -47) 

3-49 

(3-30) 

3-24 

415, 675, 820, 
970 

4. 

IV 

XII 

(Ci8Hi3N202)2Ni 

8-69 
( 9-22) 

9-02 
( 8-79) 

67-98 

(67-85) 

4-55 

(4-08) 

3-15 

*455, 700, 800, 
1000 

5. 

V 

XIII 

(C„HiiN, 03)3 Ni 

9*93 
(10-3 2) 

9-86 
( 9-85) 

60-63 

(59-08) 

3-70 

(3-87) 

3-13 

400, 700, 825, 
970 

6. 

VI 

XIV 

(CisHiaNaO,)^ Ni 

9-17 
( 9-84) 

9-42 
( 9-39) 

61-83 

(60-33) 

4-77 

(4-36) 

3-14 

410, 700, 815, 
970 

7. 

VII 

XV 

(CiiHioNsOsCl)^ 

Ni 

8-56 
( 9-21) 

9-02 
( 8-78) 

53-91 

(52-69) 

3-86 

(3-14) 

2-80 

410, 695, 860, 
970 

8. 

VIII 

XVI 

(CisHiaNaOa)^ Ni 

8-54 
( 8-78) 

8-84 
( 8-37) 

64-73 

(64-60) 

3-60 

(3-88) 

3-30 

445, 700, 

970 


Values in parentheses are the calculated values. * Electronic spectra in Nujol. 



Infrared Spectra 

The hydrazones show medium intensity band around 
3200 cm~^ due to /i(NH)® vibration and is retained 
in the complexes. The broad weak band with fine 
structure due to intramolecular hydrogen bonded OH® 
in the region 2700-2600 cm“^ is not visualized in the 
complexes. The high intensity band in the region 
1670-1650 cm“^ representing the C = 0 vibration^ 
and that in the region 1625-1610 cm“^ due to C = N 
stretch® show considerable shift towards lower fre¬ 
quency in the complexes and appear in the regions 
1640-1618 cm"^ and 1618-1602 cm~^ respectively. 
This may be interpreted as due to the coordination 
of C = O and C = N groups through oxygen and 
nitrogen atoms. The phenolic C—O around 1280 cm“^ 
appears in the region 1340-1300 cm~^. This leads 
to the conclusion that the <9-hydroxy group of the alde¬ 
hyde residue has taken part in the complex formation.® 


These observations clearly show that in these complexes 
the ligands exist in the keto form and both the types of 
ligands show monovalent tridentate behaviour. 

The analytical data show 1:2 stoichiometry. 
Magnetic and optical spectral results indicate agreement 
with the octahedral sp®^/^ configuration of Ni(II) 
in the complexes. The infrared results indicate the 
monovalent tridentate behaviour of the ligands in 
these complexes. 

All these observations make us to propose the follow¬ 
ing structure in which Ni(II) is hexacoordinated. 
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SYMPOSIUM ON FERROUS AND FERRO-ALLOY MINERALS 


The Department of Geology, Bangalore Univer¬ 
sity, and the Post-graduate Centre, for Technical 
Studies, Nandihalli, Karnatak University, Dharwar, 
organised a Symposium on the problems of geology, 
beneficiation, exploration and metallurgy of ferrous 
and ferro-alloy minerals. The organisations like 
N.M.D.C., G.SJ., SMIORE, N.M.L. and UGC 
were the co-sponsorers of the symposium. The 
symposium was held in two sessions from 25th to 
26th May 1976 at Bangalore and from 28th to 
29th May 1976 at Sandur. More than 150 scientists 
from different organisations participated in the 
symposium. 

On 25th May 1976, two technical sessions were 
held under the Presidentship of Prof. C. S. 
Pichamuthu and Prof. M. N. Viswanathaiah 
respectively. During these two sessions 11 papers 
were presented, dealing with the origin and 
enrichment of ferrous and ferro-alloy minerals 
(R. N. Mishra ; S, Acharya), their importance as 
marker horizons to decipher the stratigraphy of 
the region (C. Naganna and B. S. Shivakumar), and 
their occurrence in early precambrians and its 
significance (C. Naganna and B. Mahabaleswar). 

On 26th, three technical sessions were held under 
the Chairmanship of Prof. M. S. Sadashivaiah, 
Dr. A. K. Chaterjee and Prof. O. P. Varma. The 
discussions focussed the attention on the following 
issues : 

Mineragraphic studies on titanium and vanadium 
minerals and their paragenesis (C. Naganna et al., 
N. Chayapathi, S. K. L. Rao), the structure and 
localisation of the rnlneiral deposits (R. L. N. 
Dixit), Tungsten metallogenesis and its relation to 
the ferrous and ferro-alloy minerals (O. P. Varma 
and V. K. Singh), Crystallochemical and geochemi¬ 
cal problems (K. T. Damodaran). 

On 28th, two technical sessions were held at 
Nandihalli. Dr. M. V. N. Murthy and Sri Mahanti 
of Hutti Gold Mines chaired the sessions. The 
deliberations focussed the attention on the follow¬ 
ing points : 1. Better methods of exploration and 


exploitation (A. K. Chaterjee ; R. L. N. Dixit; 
N. Acharya ; T. K. Bhattacharya) ; Resource estima¬ 
tion (T. Thimmaiah and R. H. Sawkar ; G. D. 
Kalra) and prospecting, strategy (R. Srinivasan and 
B. L. Srinivas), 2. Different methods of beneficia¬ 
tion for low grade ferrous and ferro-alloy min eral^ 
(P. D. Prasada Rao et al, P. K. Sinha et al, K. T. 
Damodaran et al and K. A. Natarajan), 3. Use 
of hydrocyclones as classification and concentration 
devices in both ferrous and ferro-alloy mineral 
industry (T. C. Rao). 

On 29th May 1976, three technical sessions were 
held. Papers concerned with metallurgy of ferrous 
and ferro-alloy minerals were presented under the 
Chairmanship of Sri. S. Y. Ghorpade, G. V. 
Subramanyam and Sri. Pitre respectively. The 
attention was focussed on the following issues of 
vital importance : 1. Suitability of raw material 
for metallurgical industries (R. S. Rohidekar), 
2. Design aspects of pellitisation system (D. N. 
Dey and A. K. Juhari), 3. Smelting of high 
carbon and low carbon ferromanganese in sub¬ 
merged arc electric furnace and arc furnaces 
(James D’Souza), 4. Effects of raw materials on 
the consistency of sinter strength and analysis 
(A. N. Mitra and T. Mukherjee), 5. Production 
of high purity magnetic concentrate by froth 
flotation using ionic collector oelic acid (M. G. 
Hebsur and N. Venkataraman), 6. Secondary 
refining processes and producing quality steels 
(N. D. Sreenivasa and K. P,. Abraham). An exhibi¬ 
tion of maps and minerals were arranged both at 
Bangalore and Nandihalli. 

The first session of the symposium at Bangalore 
was inaugurated by Sri S. M. Krishna, Hon’ble 
Minister, for Industries and; Parliamentary affairs 
and the second session of the symposium was 
inaugurated at Nandihalli, by Sri. M. Y. Ghorpade, 
Hon’ble Minister for Finance. 

Department of Geology, S. Sambe Gowda. 

Central College, Bangalore, B. Mahabaleswar. 

July 26, 1976. 



VoL 45, No. 171 
Sept. 5, 2976 J 


615 


LETTERS TO THE EDITOR 


THERMODYNAMIC PROPERTIES OF SOME 
CHROMYL HALIDES 

Once the spectroscopic measured frequencies and 
the moments of inertia of a polyatomic molecule 
are known it is possible to obtain the thermo¬ 
dynamical properties of the molecule. These 
properties have gneat practical importance since 
it is difficult and, sometimes, even impossible tO' 
measure these quantities experimentally. In certain 
cases the calculated values are more accurate than 
the experimental values. The reliability of the 
values of the force fields of vibrating molecules 
may be tested using the thermodynamical properties 
of the molecule. 

Table I 


Thermodynamic properties for CrO<^Cl 2 and Cr02F2 


T (°K) 

^ 0 

$0 :l: 

T 

po _ pO:|c 

T 

CrOaCla 

500 

22-9680 

91-2]i8 

17-3919 

73-8199 

600 

23-6893 

95-4675 

18-3854 

77-0822 

700 

24-1806 

99-1584 

19-1803 

79-9781 

800 

24-5262 

102-4112 

19-8281 

82-5830 

900 

24-7765 

105-315J 

20-3648 

84-9504 

1000 

24-9630 

107-9357 

20-8157 

87-1200 

1100 

25-1050 

110-3220 

21-1995 

89-1224 

1200 

25-2154 

112-5113 

21-5297 

90-9815 

1300 

25-3029 

114-5331 

21-8167 

92-7164 

1400 

25-3732 

116-4109 

22-0683 

94-3426 

1500 

25-4306 

118-1635 

22-2906 

95-8729 

CrOsFs 

300 

18-5420 

75-2460 

13-1083 

62-1378 

400 

20-6394 

80-8871 

14-7459 

66-1412 

500 

22-0444 

85-6541 

1,6-0746 

69-5795 

600 

22-9875 

89-7622 

17-1532 

72-6090 

700 

■23-6351 

93-3573 

18-0357 

75-3216 

800 

24-0925 

96-5449 

18-7658 

77-7791 

900 

24-4248 

99-4028 

19-3771 

80-0257 

1000 

2 A 6726 

101-9396 

19-8948 

82-0948 

noo 

24-8615 

104-3504 

20-3381 

84-0123 

1200 

25-0036 

106-5202 

20-7214 

85-7988 

1.300 

25-1251 

108-5267 

21-0559 

87-4709 

1400 

25-2189 

no .3923 

21-3500 

89-0423 

1500 

25-2954 

112-1349 

21-6106 

90-5243 


* Cal deg~^ mole"''. 


From the vibrational assignmentsi"^ of the 
chromyl halides Cr 02 X 2 (X = Cl or F) under 
consideration, it is found that they belong to the C 2 j, 
point group with symmetry number as one. The 
thermodynamic quantities, viz., heat content, heat 
capacity, entropy and free energy, are calculated 


on the basis of the ground electronic state with 
rigid rotator harmonic oscillator approximation^ and 
negligibly poor nuclear spin energy contribution. 
The results for the ideal gas state at atmospheric 
pressure are presented in Table I. From the 
striifctural parameters'’^ of the molecules, the 
principal moments of inertia are calculated and 
presented in Table II. 

Table II 


Principal 

moments 

of inertia 


Molecule 

T ** 

T 

T He* 

CrOoClo 

330-83 

158-67 

271-84 

CrOgFa 

173-96 

149-57 

m-lAr 


**a.m.u.A2. 
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THIORIDAZINE HYDROCHLORIDE AS A NEW 
REAGENT FOR THE SPECTROPHOTOMETRIC 
DETERMINATION OF OSMIUM (VTH) 
Introduction 

During the spectrophotometric study of noble 
metals using thioridazine hydrochloride (TH)i“3, 
it was found that TH formed blue-coloured oxida¬ 
tion product with osmium (VIII) in hydrochloric 
acid medium. This reaction is now utilised for 
the spectrophotometric determination of osmium 

(vni). 

Experimental 

Stock solution of osmium (VIII) was prepared, 
from osmium tetroxide in 0 • 2 M sodium hydroxide 
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and standardised as described by Ayres and Wells^. 
Working soliDtions were prepared as needed by the 
dilution of the stock solution. A 0*2% of 
aqueous solution of TH was used. All other 
solutions were prepared from reagent grade chemi¬ 
cals. Beckman Model DB spectrophotometer with 
matched 1 cm silica cells was used for absorbance 
measurements. 

Procedure ,—^An aliquot of the sample solution 
containing 2-5-72 ppm of osmium was transferred 
to a 25 ml volumetric flask. 5 ml of 5 M hydro¬ 
chloric acid and 5 ml of 0-2% TH solution were 
added and diluted to the mark with doubly distilled 
water. The solution was thoroughly mixed and 
the absorbance was measured after 10 minutes 
at 640 nm against a reagent blank prepared in the 
same way. The osmium concentration of the 
sample was calculated by reference to^ a previously 
prepared calibration curve. 

Results and Discussion 

Osmium (VIII) oxidises TH to a blue-coloured 
product which is thought to be a free radical^. 
The sensitivity and the stability of the blue- 
coloured product depend on the nature and 
strength of acid medium. The sensitivity of the 
reaction in four acid media (1-0 M) is in the 
order, HCl > H 2 SO 4 > H 3 PO 4 > HAC. The 
stability of the blue colour in TOM HCl, H 2 SO 4 , 
H 3 PO 4 and HAC is 25, 10, 5 and 4 minutes 
respectively. Hence hydrochloric acid medium is 
preferred. The maximum colour intensity , is 
observed in 0-2-T5 M HCl, Therefore TOM 
hydrochloric acid is used in these studies. 

The electronic spectrum of the blue-coloured 
species shows the maximum absorption around 
640 nm with a shoulder at 490 nm. The reagent 
does not absorb at these wavelengths. A thirty- 
fold molar excess of TH over osmium is required 
for complete colour development. The constant 
absorbance values are obtained 5 minutes after 
adding the reagent to the osmium solution. The 
order of addition of reagents has nO’ effect on the 
absorbance values which are insensitive to tempera¬ 
ture in the range 5-40° C. 

Beer’s law is valid within the concentration range 
of 0*1 to 2-8 ppm of osmium and the optimum 
range is TO to 2*4 ppm of osmium. At 640 nm, 
the molar absorptivity is T98 X 10-^ litre mole"i 
cm'i. For log 'lo/T = 0*001, the sensitivity of 
the reaction is 0*0096 Mg Os cm" 2 . 

In order to assess the possible analytical applica¬ 
tions of the reaction, the effect of diverse ions 
was studied. The following amounts (Mg/ml) of 
foreign ions were found to give less than 2% error 
jjl the determination of 2 ppm of osmium ; 


[ Current 
Science 

Pt (IV) 15 ; Rh (III) 12 ; Ru (III) 1 ; Ir (HI) 15 * 
Co .(II) 100 ; Ni(II) 150; UO^ (II) 100; fluoride 
1100 : chloride 1800 ; bromide 800 ; nitrate 900 ; 
sulphate 1000; phosphate 300 ; oxalate 850 ; 
EDTA 10. Iodide, thiosulphate, Pd (II), Au (III) 
Fe (III), Ag (I), Ce(IV) and V (V) interfere 
seriously. Attempts to increase the tolerance 
limits of some cations were unsuccessful. 

Determination of osmium in ores .—Synthetic 
mixtures containing platinum metals corresponding 
to osmiridium or syserkite were prepared and the 
osmium content was determined. The results are 
given in Table I. 

Table I 


Determination of osmium in synthetic mixtures 
corresponding to osmiridium or syserkite 


Osmium 

Rh, 

Tr, 

Ru, 

Pd 

Pt, 

Osm ium 

present 






found, 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

TOO 


0*250 

0*150 


0*050 

T02 ^ 

T50 


0*425 

0*225 


0*075 

T56 

2*00 


0*500 

0*300 


0*100 

2*05 
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STUDIES IN THIADTAJZOLES: SYNTHESIS OF 
SOME 2-SUBSTITUTED-5-MERCAPTO-1, 3, 
4-THIADIA.ZOLES 

S 

4-Arylthiosemicarbazides (Ar NH-C-NHNPT) on 
cyclisation yield 2-aryIamino-5-mercapto-l, 3, 4-thia 
diazoles which have been found to be biologically 
active^. The SH group is an important toxophore 
especially to fungi^ and when a heterocyclic 
compound contains an —SH group adjacent to a 
nitrogen atom, useful fungitoxic compounds are often 
obtained because of the possibility of chelation^’^. 
The 2-aryIaminc-5-mercapto-l, 3, 4-thiadiazoles fulfil 
these requirements and therefore a study of these 
compounds was undertaken with a view to studying 
their fungicidal activity. 

In the present communication six thiadiazoles have 
been prepared by the reaction of 4 -aryIthiosemicar- 
bazides with carbon disulphide and diemethyl- 
/‘ormamidc^, (i) i-Arylthiosemicarbazides were prepared 
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Table I 

N-N 

II II 

Aa—NH—C C—SH 

\s/ 


^/c Sulphur Dia. of 

SI. Ar. Yield M.P. Mol. formula-^-zoi . of 

No. Found Reqd. inh. 

in mm 


1 . 

4-Iodo-2-methylphenyl 

60 

184 

2 . 

2, 5-Dimethoxyphenyl 

70 

204 

3. 

2, 5-Dichlorophenyl 

65 

130 

4. 

2-Bromo-4-methylphenyl 

68 

186 

5. 

4-Chloro-2-methoxyphenyl 

62 

172 

6 . 

4-Ghloro-2-mc thylphenyl 

64 

182 


Benzoic acid 




by the method of Kazokov®. (ii) l-Arylamino-S-mercapto-- 
1 , 3, A-thiadiazoles: A mixture of appropriate 
4 -aryIthiosemicarbazide (0-01 M), carbon disulphied 
(0*01 M) and dimethylformamide (20 ml) was refluxed 
on the water bath for about 1-1*5 hours at 65-70° C. 
The excess of the solvent was distilled off under reduced 
pressure. On cooling, the product separated out 
and was purified. 

The details of the compounds thus prepared are 
listed in Table I. 

Pharmacology: The prepared thiadiazoles were 
tested against five strains of fungi, viz., C. albicans, 
C. utilis, A. tenuis, A. niger and A. flavus for fungicidal 
actvity at a concentration of 150 ± 10 ftg/ml in 50/4 
ethanol. The strength is reported by measuring 
the diameter of zone of inhibition of a particular 
microorganism (Table I) and the results were com¬ 
pared against beznoic acid. 

The authors wish to record their sincere thanks to 
Dr. R. S. Kapil, Central Drug Research Institute, 
Lucknow and Dr. S. K. Singhal for the assistance 
during the course of this work. 
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C9H8N3S2I2 

18*46 

18*34 



23-66 

' 23*79 

10 

C 8 H 5 N 3 S 2 CI 2 

23*16 ■ 

23*02 

12 

C9H8N3S2Br 

21*32 

21*19 


CaHsNgOSoCi 

23*58 

23*40 

11 

C 9 H 8 N 3 S 2 CI 

24*72 

24*85 

10 



13 


GENETICS AND BIOCHEMISTRY OF 
PYRIDOXINE REQUIRING MUTANTS OF 
ASPERGILLUS NIDVLANS 
In -our attempts to isolate a number of nutritionally 
deficient mutant strains of Aspergillus nidulans by 
ultraviolet irradiation of spores from a parent st|*ain 
y ; ribo-^ (spore colour yellow and requiring ribo¬ 
flavin for growth), eight pyridoxine requiring 
mutants were obtained. Seven of them were found 
to be non-allelic by complementation tests^. The 
mutants were outcrossed with a strain hi ; ade^ 
(white spore colour requiring both biotin and 
adenine for growth). Strains requiring only 
pyridoxine for growth were isolated from the 
perithecia and designated as pyra^, pyro^, pyror^, 
pyf‘OQ, pyrog, pyro^Q and pyro^ 2 i with the spore 
colours white, yellow which are recessive and the 
dominant green. Since all the mutant strains were 
available with white spore colours, excepting pyro^, 
strains with white conidial colours were taken up 
for the present study, along with pyrog with yellow 
conidial colour. 

The pyridoxineless mutants were allowed to grow 
at 23® C, 30® C, 37® C and 42° C on pyridoxine 
supplemented Minimal Medium^ and were found 
to be temperature independent. The growth 
promoting effect of sugar phosphates, three carbon 
compounds of the glycolytic pathway, purines, 
pyrimidines, nicotinic acid and some other alleged 
precursors of pyridoxine are presented in Table I. 
From the results presented, it can be seen. that 
/S-glycerpphosphate, dihydrioxy acetone phosphate, 
2 - and 3 -phosphoglycerates could promote the 
growth of mutant strain Wg ; pyro^. The mutant 
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Table I 


Effects of compounds related to pyridoxine or conceivably involved in its biosynthesis added in the absence of pyrio- 
xine. Substances added at a level of 800 /x^/10 ml of medium in 50 ml Erlenmeyer's flasks. Mycelial weights were 
obtained from 10 ml cultures after growth for 1 days. Results expressed in mg ± S.D. 




Strains tested 




>^3; pyro^ 




^3; py^^B 

;py 

^3\pyrou 

1. Minimal Medium 

alone — 


__ 

-_ 

_ 

_ 

_ _ 

2. MM + all amino 

acids individually — 

— 

— 


— 

— 

— 

3* MM + Purines — 

— 

— 

— 

— 

— 

- 

4. MM + Pyrimi¬ 
dines — 

— 

— 

— 

— 

— 

— 

5. MM + Glucose-6- 
. phosphate — ■ 

— 



■ — 

— 


6. MM + Fructose-6- 
phosphate — 

— 


— 

— 

— 


7, MM + Fructose-1, 6 
diphosphate — 

— 

— 

— 

— 

— 

— 

8. MM + jS-glycero- 

phosphate — 

— 

— 

— 

35*0±l-5 

— 

— 

9, MM + Dihydroxy 
acetone phosphate — 

— 

— 

— 

32-0±l'5 

— 

— 

10. MM + 3-Phospho- 

glyceric acid — • 

— 

25*0±2-2 

— 

25*5±l-7 

— 


11. MM + 2-Phospho- 

glyceric acid ~ 

— 

29-5 ±3-0 

— 

33*0±l-4 

— 

— 

12. MM + 3-Phospho- 

serine — 


33-5dz3-9 

— 

— 

37-5±2-7 

— 

13. MM + Phosphoenol- 
pyruvate — 

— 

35-0±2*5 

— 

— 

. — 


14. MM 4- Pyruvate — 

— 

34-0.±l-5 

— 

— 

— 


15. MM + Kynurenine — 

— 

— . 

33-5±l-7 

— 

— 

— 

16. MM'+Formyl 

kynurenine — 

. — 

' — 

34*0±1*8 

■— 

_ 

— 

17. MM + 3-hydroxy 

anthranilic acid • — 

— 

— 

38-0±l*6 

_ 

_ 

_ 

18. MM + Nicotinic 

acid — 

— 

— 

42-5±4-l 

_ 

_ 

_ 

19.. MM + Pyrido- 

.xine 36 04:1-5 

44-0=b2-3 

45-0±2-5 

42-5±l-5 

38-l±l*5 

38-5±l*5 

30-0±l* 


— Indicates inoculum weight too small to measure. 


strain Wg; pyro,; could grow in the presence of growth of Wg ; pyro^^. These results indicate that 
2- and 3-phosph.oglycerates, pyruvate and 3-phos- ^-glycerophosphate, dihydroxy acetone phosphate, 2- 
-phoserine. Only 3-phosphoserine could promote the and 3-phosphoglycerates, .pyruvate and 3-phospho- 
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serine are growth promoting for some of the 
pyridoxine requiring mutants of Aspergillus nidulans 
and thus they may be involved in the biosynthesis 
of pyridoxine. It is significant to note that only 
the phosphoesters showed growth promoting activity, 
while glucose, fructose, glyceric acid, glycerol and 
serine did not promote -growth for the respective 
mutant strains. This proves that the phosphoesters 
are active directly and not after hydrolysis (as could 
happen in the presence of phosphatase in culture 
filtrate). 

Earlier observations made on a pyridoxine 
requiring mutant of E. coli by radioactive incorpora¬ 
tion studies using isotopes of dihydroxy acetone 

phosphate and glyceraldehyde-3-phosphate2,3,4 5 

indicated that C-5, C-5' and C -6 of pyridoxine 
could be derived from glyceraldehyde-3-phosphate 
and C-3, C-4 and C-4' of pyridoxine from dihydroxy 
acetone phosphjate, thus showing that the three 
carbon metabolic units in the glycolytic inter¬ 
mediates can serve as the source of cyclic pre¬ 
cursors for the pyridoxine molecule. A series of 
studies made on a pyridoxine requiring mutant of 
E. indicated that 3-phosphoserine could be 

a possible precursor of pyridoxine. These observa¬ 
tions agree well with our observations. 

One of the interesting observations made by us 
is that kynurenine, formyl kynurenine, 3-hydroxy 
anthranilic acid and nicotinic acid (which is a 
pyridine derivative like pyridoxine) are able to 
promote the growth of the mutant y^; pyrog. 
Neither amino acids, pyrimidines, purines nor sugar 
phosphates show any growth promoting activity in 
the place of pyridoxine. 

The role of three carbon compounds and nicotinic 
acid in the biosynthesis of pyridoxine are being 
investigated in detail. 

University T. M. Vats ala. 

Biochemical K. R.4DHA Shanmugasundaram. 

Laboratories, E. R. B. Shanmugasundaram. 
A.C. College Buildings, 

Madras 600 025, June 11, 1976. 
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IN VITRO TOXICITY OF CONSTITUENTS OF 

RUMEX MARITIMUS LINN. TO RINGWORM 
FUNGI 

Several species of the genus Rumex Linn. (N.O. 
Polygonaceae) are used medicinally in Europe, 
South Africa and Madagascar, for various ailments 
including as an antidote to poisonous - insect bites 
and cutaneous disordersi. In the screening of Indian 
plants for biological activity, alcoholic extract of 
R. maritimus Linn, was shown to exhibit activity 
in vitro against the two ringworm fungi. Trichophyton 
mentagrophytes and Microsporum canis for the first 
time^ which prompted the present investigations. 

Isolation and identification of constituents .— 
The alcoholic extract of the whole plant was frac¬ 
tionated into hexane and butanol-soluble fractions. 
The hexane-soluble residue was chromatographed 
over silica gel and three crystalline substances' 
(A, B and C) were isolated. The bultanol-soluble 
fraction on chromatography over silica gel yielded a 
crystalline substance D. Substance A, pale yellow 
flakes from chloroform-alcohol, m..p. 204°, Ci 6 ^i 2 ^ 5 * 
A magenta colour with sulphuric acid and red-brown 
colour with ferric chloride indicated it to be an 
anthraquinone. ♦ 3350, 1040 (OH), 

1680 (free carbonyl), 1620 (chelated carbonyl) and 
1560, 755 cm"i (aromatic). : 226, 255, 268, 

289 and 440 nm (log e 4*43, 4-21, 4*24, 4*29 and 
4-05). MS : m/e 284 (M+). 

It formed a diacetate, m.p. 182-4°. CooH^^gO^ 
(M+, 368), monomethylether, mp. 187-9°, C^^yHi^Og 
(M-^, 298), dimethylether, mp. 221-4°. C^gH^^gOg 
(M+, 312) and was identified as physcion. 
Substance B. m.p. 137°, (a)^ — 35°. Monoacetate, 
mp. 126-7°. It was confirmed as y?-sitosterol. 

Substance C, yellow needles from chloroform- 
alcohol, m.p. 252-^3°, CigH^gOg. It also* gave a 
magenta colour with sulphuric acid and red-brown 
colour with ferric chloride, v : 3500, 

1040, 1670, 1630, 1600, 765 and 730 crn'i. : 

223, 253, 266, 289 and 439 nm (log e 4*55, 4-26, 
4-23, 4-29 and 4-10). MS: m/e 270 (M+). 

It yielded a triacetate, m.p. 194-7°, C 2 iH^gOg 
(MT, 396). With diazomethane, it formed a mono¬ 
methylether, mp. 203-4°, CigH^o^r) (M.*!*, 284) 
which was identical with physcion. This established 
substance C as emodin. 

Substance T>, needles from methanol, mp. 
280-4°. (a)^ — 44°, C 35 HggOg. It gave positive 

Fiegel’s test. Tetraacetate, m.p. 170°. On hydro¬ 
lysis. with 6 .N HCl, it yielded yj-sitosterol, and 
glucose which confirmed it as ^-sitosterol-y 8 -D-gluco- 
side. 

Toxicity to ringworm fungi. —^Fragments of hyphae 
of the ringworm fungi, grown on Sabouraud's 
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dextrose agar slants^ fof fifteen days, were 
introduced into Erlenmeyer flasks containing 50 ml 
Sabouraud’s dextrose brotii to which 0-004% agar 
was added. The flasks were incubated at 28 ± 1° 
on shaker for 48 hr., the clear broth was dispensed 
in assay tubes and two fold serial dilution method 
was used for testing the activity. The test materials 
were dissolved in alcohol to obtain a 10 mg/ml 
solution. Suitable solvent and test fungi controls 
were maintained. Observations were made after 
96 hr. incubation at 28 ± 1°. The minimum 
inhibitory doncentration (MIC) was calculated 
from the tube showing no visible growth. The 
effect of solvent in inhibiting the growth of test 
fungi was observed only in first two tubes and 
hence the plant material inhibiting the growth at 
a concentration of 250 ^g/ml (third tube) was 
oonsidfered active. The maximum ooncientration 
of the plant rnaterials tested was 1000 /^g/ml and 
none of them altered the pH of the test broth 
(pH 5-8-6-0). The results are presented in 
Table L 

Table I 


Antifungal activity of plant materials 


Plant materials 

MIC (i^g/ml) against: 

T. menta- M. cam's 
grophytes 

Crude alcoholic extract 

250-00 

125-00 

Hexane-soluble fraction 

62-50 

31-25 

Rutanol-soluble fraction 

125-00 

62-50 

Ac 

lueous fraction 

Inactive 

Inactive 

, 

V'scion 

jj 


jS-s 

"“itosterol and its glucoside 

)3 


F 

imodin 

250-00 

125 00 

R, maritimus Linn, has 

been reported 

to con- 


tain rutin, hyperin, rumarin, chrysophanol, 
physcion and emodin^. Emodic acid, aloe-emodin, 
rhein and rhein-like substances have been found 
only in fruits^. We have found only physcion, 
^-sitosterol, its glucoside and emodin in the Indian 
species investigated by us. 

The crude alcoholic extract, hexane and butanol 
fractions and emodin from R. maritimus Linn, have 
been shown in this study to be toxic to ringworm 
fungi. 

Thanks are due to Mr. Edward, Mr. Jagdish 
Kumar and Mr. S. K. Avasthi for technical 
assistance^ during this work. 
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MA.NGO PEEL WASTE AS A SOURCE OF PECTIN 
Mango peel which constitutes 20-25% of the total 
weight of the fruit was siiggested as cattle feed^. 
However, no organised efforts have so far been 
made for its effective utilization. Pectin, a biologi¬ 
cal polymer containing partially methylated galac- 
turonic acid is recoignised as an indispensable 
ingredient in the food processing industry for 
the manufacture of jams, jellies and as a thickner 
in a variety of foods and in pharmaceutical 
preparations-. An attempt was therefore made to 
extract pectin from mango peel and ascertain its 
physico-chemical properties. The characteristics of 
Alphonso mango peel pectin are shown in Table I 

Table I 

The physical and chemical characteristics of mango 
peel pectin (Mangifera indica, var. Alphonso) 


Yield (d.w.b.) % 13-0 

Moisture % 4-30 

Ash% 0-55 

Methoxyl content % 8-20 

Anhydrouronic acid % 61T 2 

Degree of Esterification % 76-0 

Molecular we'ght 105,000 

Equivalent weight 964 

Optical rotation (a)|^ +182° 

Setting time (mins) 10 

Jelly grade 200 


which indicate that this is comparable with good 
quality apple pectin suitable for commercial 
exploitation. The average yield of mango peel 
pectin on dry weight basis was found tO' be 13% as 
compared to apple pomace with 17% yield^ and 
mandarin orange peel with 13-2% yield^-^. 
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The pectin from mango peel rates well in com¬ 
parison to mandarin orange peel (Coorg and 
Nagpur varieties j which has been shown to con¬ 
tain pectin of 150-200 graded’4. However, orange 
cultivation is localized to small regions while 
mango is grown more extensively all over India. 
This therefore points to the possible utilization of 
wastes from mango processing industry and also 
as a substitute io imported pectin preparations. 

The authors are grateful to Dr. G. B. Nadkarni, 
for his keen interest and encouragement during the 
course of this investigation. 

Biochemistry and Food A. N. Srirangarajan. 

Technology Division, A. J. Shrikhande, 

Bhabha Atomic Research 
Centre, Trombay, 

Bombay 400 085, India, May 17, 1976. 
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ECDYSTERONE INDUCED OVARIAN 
INHIBITION IN THE COTTON BUG, DYSDERCUS 
CINGULATUS 

Ecdysterone or some of its analogues inhibited 
vitellogenesis in the stable fly Stomoxys calcitrans'^''^, 
in the house fly Musca domestica^’^, in the flour 
beetle TriboHum confusum^, in the boll weevil 
Anthonomus grandis^ and in the cockroach 
Leucophaea maderae^. However, these hormones 
stimulated vitellogenesis in the mosquito Aedes 
aegypti in larger doses, but smaller doses inhibited 
it'<’. So' it is suggested that small doses of ecdy¬ 
sterone and analogues present in some plants 
perhaps serve to inhibit reproduction in plant 
feeding insects. Since very little evidence is avail¬ 
able regarding the influence of eedysone analogues 
on reproduction in the female plant bugs which 
could serve as ideal material for testing this 
hypothesis it is decided to study small doses of 
ecdysterone on reproduction in the female red cotton 
bug Dysdercus cingulatus. 

Female Dysdercus cingulatus, a day after adult 
emergence were employed for the present study. 
They were injected ecdysterone (B-eedysone) 
dissolved in distilled water on four consecutive days 
from day 1 onwards, either 2 /^g or 4 pg doses 
after ether anethesia, through pleural region by 
means of a Hamilton microliter syringe. Animals 
receiving equal quantity of distilled water served 


as controls. The animals were kept along with 
some males in glass chimneys top covered with 
clothing. They were fed with cotton seeds soaked 
in water. After five days, the ovaries and brains 
of 10 females of each group were fixed in Bouin’s 
fluid and were processed, sectioned and stained in 
iron alum haematoxylin eosin. Brains were stained 
as a whole using Aldehyde-Fuchsin or Victoria- 
Blue techniques. The remaining animals were 
kept for a couple of days more and were observed 
for mating and egg laying. 

Mortality was high among animals treated with 
4 p.g dose. However, the surviving experimental 
animals were as healthy as controls and mated 
normally. Both the doses of ecdysterone inhibited 
normal development of the oocytes. In the injected 
animals only one to four oocytes in the basal 
region of each ovariole developed fully (Fig. 1) and 



Figs. 1-5. Fig. 1. Section of the ovary of 
animal 5 days after injection of ecdysterone show¬ 
ing the mature basal oocytes and the anterior 
lesorbing oocytes with very few yolk granules, mo — 
mature oocytes ; ro —resorbing oocytes, X 22-50. 
Fig. 2. Section of the ovariole of control of the 
same age as above showing mature oocytes, x 22-50. 
Fig. 3. Section of an ovary of an animal 5 days 
after injection of ecdysterone showing resorption of 
all oocytes, x 22-50. Figs. 4 and 5. Whole mounts 
of the brains of animals 5 days after injection of 
ecdysterone and its control respectively, showing 
increase in the material of the A-cells (arrows) in 
the injected animals, x 50. 

such oocytes were comparable in all respects to 
the basal oocytes of the control animals. But in 
the controls 8-10 oocytes developed fully in each 
ovariole (Fig. 2). In the treated animals, oocytes 
anterior to the developing ones either resorbed or 
had no yolk granules, but were filled with 
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vacuoles (Fig. 1). Their follicle cells were very- 
small and degenerating or they invaded into the> 
empty ovarian tubes. In some animals almost all 
oocytes resorbed (Fig. 3). In the germarium, 
disintegration of trophocytes was more intense in 
the treated animals. Insects which were kept for 
6 days or more laid eggs though the number of 
eggs laid were only about 50% of those of the 
controls.- Median neurosecretory cells of the brain 
in the treated insects (Fig. 4) showed pronounced 
accumulation of secretory material when compared 
to those of controls (Fig.. 5) at the time of 
sacrifice. 

The present studies on Dysdercus cingulatus 
showed that ecdysterone did not completely suppress 
vitellogenesis unlike in the stable flyi or in the 
weevil^.” While the member of eggs in which 
vitell'ogenesis took place was drastically reduced 
to about 50% of those of the controls, vitello¬ 
genesis apparently proceeded normally in these 
eggs which were laid ultimately. However, the 
remaining eggs degenerated and resorbed. Hence 
it appeared that ecdysterone inhibited vitellogenesis 
in so far as the number of eggs undergoing vitello¬ 
genesis decreased whereas in the remaining eggs 
vitellogenesis was completely inhibited and they 
degenerated. It appears that small amounts of 
ecdysterone present in some plants might have an 
inhibiting influence on population density of the 
bugs as hypothesised by Spielman et aU, in the 
case of mosquitoes. 

A research grant from the University Grants 
Commission and facilities provided in the Depart¬ 
ment are gratefully acknowledged. 

Department of Zoology, M. JalaJa. 

University of Kerala, G. C. Unnithan. 

Kariavattom, V. K. K. Prabhu. 

Trivandrum 695 581, India, 

November 19, 1975. 
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INFLUENCE OF A JUVENILE HORMONE 
ANALOGUE* ON METAMORPHOSIS AND 
REPRODUCTION IN IHE CRICKET, 
PLEBEIOGRYLLUS GUTTIVENTRIS WALKER 

WiGGLESWORTH’s classical worki on the role of 
corpora allata in growth, metamorphosis and 
reproduction of insects has been reinvestigated 
recently using a variety of compounds mimicking 
the jUjVenile hormones^'S, However,' such an 
investigation has not been carried out on crickets. 
This paper deals with the effect of a juvenile 
hormone analogue (JHA) on metamorphosis and 
reproduction in the cricket, Plebeiogryllus guftiventris, 
A total of 126 last instar nymphs from the stock 
culture^ was selected for this experiment. One jtil 
of JHA was topically applied with a micropipette 
to their last three abdominal tergites. This dosage 
was not only convenient for application but also 
showed considerable effectivity and least mortality. 
Time of JHA application varied from 0-168 li 
after moulting to last nymphal instar. Twenty 
nymphs were treated with 1 lA olive oil to serve as 
controls. Observations regarding moulting duration, 
metamorphic changes and reproductive abilities 
were recorded. 

Based on the morphological features of nymphs 
and adults, four new forms (stages) were obtained 
for the JHA treatment (Fig. 1) : I, supernumerary 
larva similar to 7th instar but with larger body 
size and curved wing pads ; II, intermediate adult 
having more nymphal features but with incomplete 
and distorted adult wings and ovipositor; 



Fig. 1. (i;, iyupernumerary larvae ; (II), inter¬ 

mediate adults ; (III), adultoids and (IV) giant 
adults for the JHA application. 

A and B : 7th instar control nymphs ; C and D : 
Control adults. 
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III, adultoids with adult wings and ovipositor but 
with smaller body and pale colouration and 

IV, giant adults, moulted from the supernumerary 
larvae, with body size 1*6 times larger than con¬ 
trol adults. 

Time of JHA application influenced the degree 
of metamorphosis. Application, prior to 72 h after 
mohlting, resulted in supernumerary larvae and thus 
completely inhibited metamorphosis. While per¬ 
centages of surviving forms attaining stages I, II and 
III were 7, 40 and 53 for the nymphs treated 
between 72-96 h after the moult, they were 0, 13 and 
87 for those treated between 96-120 h. JHA treat¬ 
ment after 120 h produced stage III only. All 
supernumerary larvae moulted to giant adults. Thus 
JHA action was critical and time dependent during 
the first one-third period of last nymphal instar. 
Later application led to decreasing juvenilisation' 
with appearance of intermediate adults and adultoids. 
This observation conforms tO' the findings for 
T. molitor"^ and R. prolixus^. 

Further, JHA application influenced the duration 
of 7th nymphal instar. While these last instar 
nymphs took 8*16 ± 0*39 days to moult to< 
8th instar (supernumerary), control nymphs showed 
9*15 ± 0*09 days to moult to normal adults. The 
difference was found to be statistically significant 
(P < 0*05). Such accelerated moulting cycle 
because of JH action has also been recorded for 
R. prolixus^ and T. molitor^^. 

Intermediate adults failed to mate, nor did they 
deposit or produce any eggs. But adultoids mated 
normally and even produced and deposited eggs. 
Giant females, though mated with normal males, 
deposited only a few eggs. But they had retained 
many developed eggs in their body. Giant males, 
on the contrary, failed toi mate as they could not 
produce any spermatophores. Their accessory 
glands were found to lack well developed tubules 
which might be the cause for their inability tO' 
produce spermatophores. Malformation of male 
genitalia and thereby failure to mate as a result of 
JHA treatment has been recorded for D. fasciatus^. 

We express our grateful thanks to the Karnatak 
University, Dharwar, for financial assistance. We 
are very grateful to Dr. A. P’. Gupta, Rutgers 
University, U.S.A., for having supplied the sample 
of synthetic JHA and for encouraging tO' conduct 
the present investigation. Thanks are due to> Dr. M. 
Appaswamy Rao, Head, Department of Zoology, 
for encouragement and facilities. 

Division of Entomology, ' K. Dakshayani. 

Department of Zoology, S. B. Math ad. 

Karnatak University, 
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ON THE SYNONYMY OF GANEO KORKEI 
BHALERAO, 1936 AND GANEO PUNJABENSIS 
GUPTA, 1954 WITH GANEO TIGRINUM 
MEHRA AND NEGI, 1928 
The genus Ganeo was erected by Klein, 1905, for 
the worms he collected from the intestine of Rana 
hexadactyla and designated as Ganeo glottoides. 
Subsequently a number of species were added to 
this genus, but in the present communication the 
authors are concerned with three species, viz., 

G. tigrinum Mehra and Negi, 1928; G. korkei 
Bhalerao, 1936, parasitizing the intestine of 
Rana tigrina and G. punjabensis parasitizing the 
intestine of Rana cyanophlyctis. 

G. korkei. and G. punjabensis differ from 
G. glottoides in the absence of pseudocirrus sac 
and in possessing a ‘U’-shaped excretory bladder 
with a median stem, but in these respects they 
closely resemble G. tigrinum : however they differ 
from G. tigrinum in having the grouping of vitel- 
laria. Further they are distinguishable from each 
other on the size of the gonads. In G. korkei 
ovary is larger than testes and in G. punjabensis 
ovary is smaller than testes. 

The ^ distinction between these two species does 
not hold good for tht fact that the size of the 
gonads is variable in G. tigrinum. An examination 
of a number of ten species of G. tigrinum showed 
that in various specimens of the same species ovary 
may be larger, equal or smaller than the testes. 

When. these variations between gonad sizes 
occur within one species they become intraspecific 
variations and aU the species erected on this basis 
lose their identity. Hence, G. punjabensis becomes 
synonym of G. korkei. But the distinction of 
G. punjabensis from G. tigrinum also does not 
exist for the. fact that in the genus ganeo the 
position and arrangement of vitellaria . presents 
many variations, specially in those in which the 
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pseudocirrus sac is absent. Hence this particular 
parameter is not of much taxonomic importance as 
discussed elsewhere (Rao, 1974) and as such 
G. korkei and G. punjabensis become synonym to 
G, tigrinum. 

The synonymity of these two species with 
G. tigrinum is further supported by a study of 
allometric growth developed by Rohde (1966). 
According to him growth rate of an organ is much 
slower compared to the whole body and is expressed 
by the formula log y =r. log b a. log x, where 
y = organ size, x — body size, b =: allometric 
constant and a' = allometric exponent. 

In the present study the data obtained on oral 
and ventral suckers, pharynx and gonads in 
G. tigrinum, G. korkei and G. punjabensis were 
plotted against the body size and shown in 
Figs. 1-4. It is clear from these that sizes of 
similar organs of all species are falling in a linear 
line indicating the synonymity of G. korkei 
Bhalerao, 1936 and G. punjabensis Gupta, 1954 
with G. tigrinum Mehra and Negi, 1928. 



Figs. 1-4. Fig. 1. Body size v.y. oral sucker. 
Fig. 2. Body size vs. ventral sucker. Fig. 3. Body 
size vs. testes. Fig. 4. Body size ovary. 

(• G. tigrinum ; o, G. korkei', x, G. punjabensis.) 
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Post-Graduate Centre, Warangal, for his guidance. 
Department of Zoology, L. Narsimha Rao. 

Post-Graduate Centre, 

Warangal 506 009 (A.P.), 
and 

Department of Zoology, M. Kameswari. 

Agarwal Evening College of Science, 

Hyderabad 500 002 (A.V.), September 15, 1975. 

1. BhaleraoT G. D., J. Helm., 1936, 14, 181. 

2. Gunta, N. K., Res. Bull Punj. Univ.; 1954, 

55, 125. ‘ 

3. Klein, W., Zool. Johrh., 1905, 22, 72. 

4. Mehra. H. R. and Negi, P. S., Alld. Univ. 

Studies, 1928, 4, 63, 


5. Narsimha Rao, L., Curr. Sd., 1974, 43, 285. 

6. Rohde, K., Proc. Helm. Soc. Wash., 1966, 

33, 184. 

BIOLOGICAL CONTROL FOR THE PERNICIOUS 
WEED PARTHENIUM HYSTEKOPHORUS LINN. 
The ‘congress grass’ Parthenium hysterophorus, 
whose seeds reached India with the wheat imported 
from Canada and U.S.A. has become naturalized in 
many parts of our countryi'-^. The weed is also 
harmful to human beings^. It causes eczema and 
affects lungs, eyes and nose®. The pollen grains 
of the weed floats in the air and cause several 
allergic diseases like dermatitis, fever and asthma'^. 
Parthenin, one of the constituent principles charac¬ 
terized, is said to produce depressant effect on the 
nervous system^. Therefore it is high time that 
effective control measures are -launched for the 
eradication of this pernicious weed. 

Several herbicides have been tried to check the 
growth of this weed^. Ansar 529 is a chemical 
based on arsenic that can prove fatal to human 
beings and cattle. The Indian tea board has 
banned the use of this chemical in tea gardens. 
Therefore it is not desirable to employ this in 
Parthenium control. The other herbicides, how¬ 
ever, can cause less harm to animals, but these 
are expensive. In this context it may be of interest 
to note that a biological control has been success** 
fully evolved to check this harmful weed by 
employing bugs of the species Aphis fabae (Fig. 1). 

T!he,t',e hemipterans are well knbwn for their 
quick fecundity ; the life cycle is completed in a 
few days and the females are parthenogenetic in 
most stages®. Kennedy and Booth® and Kennedy 
et uf.i® have already reported the remarkable 
ability of adaptation of these pests to new plant 
hosts. 

These plant bugs are commonly present in 
Ipomioea purga growing in the environs of 
Coimbatore. When transferred to Parthenium they 
adapted well to the weed and produced desirable 
effects. Figure 2, presents photographs of two 
Parthenium plants grown under identical conditions 
in a green-house out of seeds planted at the same 
time. When they grew about 25 cm tall, 
the bugs were released on one of the plants. The 
infected plant grew only about 6 cm more in 
4 months while the other plant reached 134 cm and 
started flowering profusely and in the normal way 
the fruits and seeds were also produced. In the 
infected plant, on the other hand, only a few' 
flowers appeared and they never yielded fruits andl 
seeds. This can be an ideal and most desirable 
effect. Experiments conducted in the field has also 
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mSTOCHEMICAL LOCALIZATION OF NON¬ 
SPECIFIC ESTERASE ACTIVITY IN PA RAM- 
PHISTOMUM CERVI (TREMATODA ; 
PARAMPHISTOMIDAE) 

In recent years much attention has been focussed 
on the histo-physiology of helminth parasites. 
Although studies have been made on various 
enzymes in digenetic trematodes, a few attempts 
have been made on the histochemical localization 
of esterase activityi'6. Fasciola hepatica has been 
studied extensively for carboxylic esterase activity's'll. 
The present work describes the histochemical 
localization of non-specific esterase activity and 
its probable significance in the digenetic trematode, 
P. cervi. 

Live adult worms from the intestine of sheep 
were collected and washed in saline water for 
further processing. They were frozen rapidly with 
dry ice and sections were cut at 8 At- in Pearse-Slee 
Gyrostat (maintained at — 20° C). To detect the 
esterase activity the sections Were incubated in 
the .indoxyl acetate (O-acetyl-5-^bromoindoxyl) 
mediumii at 37° C for one hour. Sodium fluoride 
(7*5 X 10'-' M) was used to inhibit the esterase 
activity. 

The sites of the enzyme activity were marked 
by the deposition of dark blue granules in the 
tissues of the worm. The esterase activity in the 
oral sucker was moderate and the activity was 
restricted to the outer part of this organ revealing 
thereby that oral sucker has an important role in 
ingestion of host tissue as speculated by Becejac 
et aU-. Further, Allen and Reinard® attributed 
the secretory function of oral sucker to internal 
and/or extracarporeal digestion. The acetabulumi 
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produced similar results. Further, since the 
viviparous females and males of the bugs are 
winged^, they easily spread and cover larger 
areas within a short period. 


Fig. 1. A nymph of Aphis fabae which affects 
the weed more effectively than the adults. 


FiG. 2. Parthenium hysterophorus infected with 
Aphis fabae (right) and an uninfected plant (left). 
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exhibited weak to moderate reactions for esterase 
activity in contrast to the intense reaction reported 
by Becejac et ai^'^ and Krvavica et al^. However, 
esterase activity hitherto observed was associated 
with the outer lining of the acetabulum thereby 
indicated the attachmentary function as suggested, 
in other trematodes^’^. Both cuticle and subcuticle 
exhibited moderate reaction for esterase activity 
which would indicate the secretion of the enzyme 
by the subcuticular cells and its further accumula¬ 
tion in the overlying cuticle. This process supports 
the suggestion made by Bogitsh^ that the sub¬ 
tegumentary cells help to maintain the intimate 
contact with the host tissue by secretory functions. 

The activity was more pronounced along the 
length of the caeca with slightly more intense 
reaction in the caecal contents (Fig. 1). Similar 



Fig. 1. Longitudinal section through part of 
the caecum showing intense esterase activity in the 
epithelial layer (E) and caecal contents (C), x 300. 

observations were made in other trematodes^’ts 
but Ohmanis reported the variations of esterase 
activity in the caecal cells of three different 
trematodes. The present observations clearly 
indicated that the caecum was more active for 
esterase activity than the cuticle which suggests 
that the caecum is more involved in the absorp¬ 
tion and transfer of metabolites intO' the worm as 
reported in Fasciola hepatica^'^. The esterase 
activity in the parenchyma appears to be deposited 
in the form of small granules which were uniformly 
distributed throughout the tissue with slightly more 
granules accumulated in the cells surrounding the 
caeca. The parenchyma cells probably help' in 
the supply of nutrients to the neighbouring 
tissues. 

The epithelial layer of testis and the cells of 
the ovary exhibited moderate reactions, while Allen 
aiid Reihard^ and Halton'^ observed intense reaction 
in the epithelial layer of testis. Fully developed 
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eggs within the uterus showed moderate activity. 
The vitellaria was found to be negative for this 
enzyme activity. 

The authors sincerely thank the Karnatak Univer¬ 
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THE CEREBRAL GLAND OF GONOPLECWS 
MALAYUS (CARL.) (MYRIAPODA, DIPLOPODA) 

The neurosecretory system of invertebrates has been 
worked out in detail but very little work has been 
done jin Myriapods. Very few workers have 
attempted to study the neurosecretory system of 
Chilopodes"*’-’-^ and Diplopodes^’^-s. xhe present 
investigation on the neurosecretory system of 
millipede G. malayus has revealed the detailed 
structure of the cerebral gland. 

The cerebral glands of the millipede under study 
are two in number, located in the lateral side of 
the brain as in Jonespeltis^. The glands are in close 
contact with the wall of a blood sinus and it is 
likely that the product of neurosecretion is 
discharged into this sinus. In living condition, the 
glands are bluish in colour. Each cerebral gland 
is connected. to the brain by two nerves, the 
anterior and the posterior. The anterior nerve is 
420 A long and at the base its breadth is 140 m 
while near the gland it is only 28 p. The posterior 
nerve is longer and thinner in comparison to the 
anterior nerve. Its length is 700 and breadth 
only 28 ju (Fig. 1) . 
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The shape and size of the cerebral gland vary 
according to the accumulation of neurosecretory 
product. Normally it measures about 490 in 
length but its breadth ranges from 160 to 170 /a 
whereas at the ends, its breadth is only 98 
(Fig. 2). Unlike Jonespeltis (Prabhu, 1959) the 



Fig. 1. Neurosecrestory system of Gonoplectus 
malayus (Carl.). 



Fig. 2. Whole mount of cerebral gland associated 
with cerebral nerves and the part of the brain, P.F. 
in situ. 

ACN, Anterior cerebral nerve ; CG, Cerebral 
gland ; NSM, Neurosecretory material ; PCN, 
Posterior cerebral nerve ; RN. Recurrent nerve ; 
SOG, Suboesophagial ganglion ; TC, Transverse ; 
connective ; VG, Visceral ganglion. 

boundary of the gland is smooth. Gabei’2 is of 
the opinion that the cerebral gland discharges its 
own secretion but in G. malayus it could not be 
confirmed. It appears to be a storage and releaser 
organ, and seems to resemble the sinus gland of 
Crustacea. 

We are thankful to Prof. H. S. Chaudhry for 
providing necessary facilities. 

Department of Zoology, G. S. Shukla. 

University of Gorakhpur, S. P. Tripathi. 

Gorakhpur, January 9, 1976. , 
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ON THE OCCURRENCE OF BACILLIDIUM SP. 

A MICROSPORIDIAN PARASITE INFECTING 
SOME THRIPS LARVAE 

In the course of investigations on the population 
dynamics of two Terebrantian thrips species— Thrips 
flavus (Schrank) and Scirtothrips oligochaetus 
(Kamy), noted as pests of cotton, causing deforma¬ 
tion and early drying of the leaves and resulting 
in the stunted growth of the plants, a dramatic 
decline in the population was observed during 
September 1975. An examination of available 
larvae and adults revealed the occurrence of the 
microsporidian parasite Bacillidium sp. and the 
infection was so intense, that in some larvae, all 
available space in the haemocoele was occupied by 
microsporidian spores. To our knowledge, this is 
the first record of any endoparasitic protozoan in a 
species of thrips. 

The average number of thrips, adults and larvae 
on an infected plant, was about 110 larvae and 
25 adults/10 cotton leaves. Later in the middle 
of October 1975, it was noted that the rate dropped 
approximately to 2 larvae and one single adult/10 
cotton leaves. At the peak of infestation by the 
microsporidian, the infestation rate was nearly 
100%, i.e., almost all the adults and larvae suffered 
from the infection. Later thrips population almost 
completely disappeared at the end of October. 
The revival of the population was again observed 
at the end of December 1975. However, there 
was a slow rise in the population of thrips. The 
mild infection of Bacillidium- sp. has been observed 
in the new population of thrips and the incidence 
of infection is on the increase. Detailed experi¬ 
mental studies on the mode of infection by the 
microsporidian and its life history are in progress. 

The damage caused by Thrips flavus (Schrank) 
and Scirtothrips oligochaetus (Karny) is well 
known. Thrips flavus (Schrank) is a cosmopolitan 
polyphagous species, found on a great variety of 
plants. Morison (1957) collected it from 245 
species of plants. Several records of the damage 
done by this species are by Van Ecke (1922), 
Priesner (1923), Bailey (1935), Speyer (1936), 
Morison* (1943) and Ananthakrishnan (1969). 
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Bailey (1935) also noted that Thrips flavus 
(Schrank) is able to transmit mosaic virus of Vida 
faba. The earlier record of T. flavus being a pest 
of cotton includes the work of Dyadechko (1964) 
(from the transcaucasian region of U.S.S.R.)* 
Along with Thrips fiorum (Schmutz), this species 
has been considered a serious pest of tea flowers 
in India. 



Figs. 1-5. Fig. 1. Healthy cotton leaves. Fig. 2. 
Cotton leaves infested by Scirtothrips oligochaetus 
(Karny) and Thrips flavus (Schrank). Fig. 3. Second 
instar larva of Thrips flavus (Schrank) showing 
the BacilUdlum spores {bs). Figs. 4-5. Smears 
showing different stages of Bacillidium sp. 

Scirtothrips oligochaetus (Kamy), found on 
several plants, was collected mainly from cotton 
leaves and flowers by the author. A closely related 
species or sibling species of S. oligochaetus, i.e., 

S. dorsalis has been recorded as a serious pest of 
chillies in South India (Ramakrishna Ayyar, 1932). 
The two’ species show many morphological 
similarities. It is of interest that the same micro- 
sporidian Bacillidium sp. can parasitise both the 
species of thrips and cause heavy mortality. Under 
natural conditions, this microsporidian may be 
respionsible for bringing about fluctuations in 
population of thrips. Judging from the damage 
caused by these thrips to the economically 
important plants like cotton, it would be of great 
interest to use this inicrosporidian as a tool in the 
biological control of thrips. Earlier the biological 


control methods used in case of Thrips tabaci with 
chalcid parasite Thripoctenus vuiletti have been 
successsful. 

This Work was done during the tenure of 
Teacher Fellowship award. I wish to thank 
Prof. C. M. S. Dass for his valuable suggestions. 
Thanks are also due to Prof. M. R. N. Prasad, 
Head of the Department, for providing research 
facilities. I wish to acknowledge Mr. Daniels for 
the help in preparing the illustrations. 

Teacher Fellow, U. Raizada."' 

Department of Zoology, 

University of Delhi, 

Delhi 110 007, March 20, 1976. 

" Permanent Address : Lady Irwin College, 
Sikandra Road, New Delhi-1. 
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A NEW WILT DISEASE OF MUSKMELON IN 
INDIA 

Muskmelon (Cucumis melo L.) is vulnerable to 
a number of fungal, bacterial and viral diseases^. 
Amongst fungal diseases, wilt caused by different 
species of Fusarium has been found to be 
responsible for serious loss to this crop. F. solani 
(Mjart.) App. and Wellenw. was first found to be 
associated with the wilt of muskmelon in France^. 
Subsequently, the same pathogen has been reported 
from U.S.A.^, Holland^, Norway®, Australia^, 
Germany"^ and Israel®. From India, only 
F. oxysporum t sp. melonis (Leach and Currence) 
Snyder and Hansen, has been isolated from wilted 
melon plants^. F. solani has been reported to 
cause fruit rot of Kakri {Cucumis melo var. 
utilissimus Duthie and Fuller) amongst the cucurbits 
from this countrybut wilt of muskmelon caused 
by this pathogen is the first record from India. 
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The attack of Fusarium wilt of muskmelon was 
first detected in a number of samples from the 
Vegetable Research Farm of the Punjab Agricul¬ 
tural University, Ludhiana, in muskmelon growing 
season of 1972 and subsequently in the years 
1973-75. The incidence of the disease is gradually 
increasing in the Punjab State, posing a serious 
threat to the cultivation of muskmelon in this 
State. Besides the University Research Farm, the 
pathogen has also been isolated from growers’ 
muskmelon crop fields at Ludhiana, Patiala and 
Amritsar. 

Significantly different types of symptoms are 
produced by different species of Fusarium attacking 
muskmelon plants-n-is. By the pathogen isolated 
presently, the plants can be infected at any stage 
of growth but the symptoms are generally mini- 
fested when the plants are in flowering and 
bearing stage. The infected plants exhibit yellowing 
of foliage which later droop down due to the loss 
of turgidity. Soon the plants wilt completely, 
followed by the death of vines. The roots show 
vascular discoloration of orange red colour which 
extends to the stem, to a small distance. The 
roots were otherwise perfectly healthy and normal 
without any sign of rotting. Stunting of vines was 
also exhibited to some extent. The pathogen causes 
yellowing of foliage and ultimate wilt but is not a 
rootrotteri^. No masses of pink spores at the 
collar region were seen. 

The causal organism was isolated on potato- 
dextrose-agar (PDA) and maintained on the same 
medium for further study. The pathogenicity was 
proved by inoculating the variety Hara Madhu of 
muskmelon. Pathogenicity tests were also carried 
on varieties, Lucknow Safeda, Pusa Sharbati and 
Arka Rajhasn and all these proved susceptible to 
the pathogen. 

The fungus produced both micro- and macro- 
conidia in culture. It was identified as Fusarium 
solani (Mart.) App. and Wellenw. (IMI Nos. 
188227-188231) by the courtesy of Director of the 
Commonwealth Mycological Institute, Kew, London. 

The authors (KSW and GDM) are thankful to 
Dr. K. S. Nandpuri, Head of the Department, for 
encouragement. 

Dept, of Vegetable Crops, K. S. Waraitch. 

Landscaping and Floriculture, G. D. Munshi. 
Punjab Agricultural University, 

Ludhiana, 

and 

Department of Plant J. S. Chohan. 

Pathology, 

Punjab Agricultural University, 

Ludhiana, December 27, 1975. 
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STIMULATION OF GERMINATION BY GAMMA 

radiations of the dormant seeds of 

AVENA FATUA L. 

Seeds of Avena fatua L. (wild oats) are fully 
dormant at the time of harvesti. During dry storage 
the dormancy is gradually lost. Dormancy can also 
be overcome if imbibed seeds are given low 
temperature^, gibberellic acid''^, high oxygen con- 
centration4, KNOg-^ etc., treatments. Germina¬ 

tion inhibitors have been found in the hulls as 
well as the caryopses of A. fatua seeds^’^. Naylor 
and Simpson^ attributed the dormancy in A. fatua 
seeds to a balance between germination promoters 
and inhibitors. It has been demonstrated that 
chilling and high oxygen concentration resulted in 
reduced levels of inhibitors!-5, 

Dormant seeds of A. fatua having 8% moisture 
content were exposed to 10, 20 and 30 kR Co^o 
gamma radiation at the dose rate of 900 r per 
min(ute and were irruniediately soaked in water, 
seeds were germinated in petriplates at 20° C. In 
seed lots where the maximum germination on 
7th day was only 58%, better than 90% germina¬ 
tion was obtained with 10 kR treatment (Fig. 1). 
Even in 30 kR treatment, stimulation of germina¬ 
tion was observed but harmful effects of radiation 
became more pronounced, hence the germination 
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rate was slower. Doses higher than 10 kR resulted 
also in retarded seedling growth (Fig. 2). Seedling 
growth was not depressed by 10 kR dose. 



Fig. 1. Germination percentage of gamma- 
irradiated dormant Arena fatua seeds. A ; control, 
B : 10 kR, C : 20 kR, D : 30kR. 



Fig. ,2. Seedling height of Arena fatua seedlings 
raised from seeds exposed to gamma radiation. 
A : control, B : 10 kR, C : 20 kR, D : 30 kR. 


Considering the evidence that gamma radiations 
cause the production of H 2 O 2 in the tissues® and 
increased oxygen uptake and respiration'^’® along 
whh the fact that treating the seeds with 
and placing the seeds in high oxygen concentration^ 
promote germination of dormant seeds, it seems 
quite likely that gamma radiations promote 
germination of dormant A. fatua seeds by increasing 
their oxygen uptake and causing formation of 
peroxy radicals in the tissues, which in turn may 
inactivate the inhibitors by oxidation and thus 
tilting the promoter/inhibitor balance in favour of 
the promoters. It was suggested by Sax^ that 
ionizing radiations may stimulate plant growth by 
altering the auxin balance in the organism, but 
only a few studiesiO’ii have been conducted on 
the effects of ionizing radiations on different plant 
growth regulators. Gamma-irradiated dormant 
A. fatua seeds thus provide an excellent system in 
which the mechanism of stimulation of plant 
growth by radiation can be studied. 

Department of Genetics, N. Maherchandani. 
Haryana Agricultural University, 

Hissar, Haryana, 

November 14, 1975. 
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BLOSSOM END ROT OF BOTTLEGOURD 
(LAGENARIA SrCERARJA) (MOLINA) STANDL. 

INCITED BY PYTHIUM BUTLERI SUBR. 

A VERY high incidence of blossom: end rot ;in 
bottlegourd fruits was noticed at Hessaragliatta 
farm in trials against powdery mildew with systemic 
fungicides, during January-February, 1975. Fruits 
of all ages showed the attack though the incidence 
was more on young developing ones. 

Infection started from blossom end as small 
water soaked lesions which gradually turned darkish, 
and progressed towards stem end covering the 
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entire tip region. Under humid conditions the* 
diseased tissues were covered by a whitish, fluffy, 
mycelial growth. In certain cases the entire fruit 
was profusely covered. The flesh turned brownish 
and became corky. 



Fig. 1. Typical field symptoms of blossom end 
rot on bottlegourd fruits. 

Pytliliim butleri Subr. was isolated from the 
infected fruits in pure culture and produced typical 
disease symptoms on artificial inoculation within 
36 hours. Fruits of watermelon, muskmelon, 
pumpkin, cucumber, coccinia, roundmelon and 
squash (patty pan) were inoculated. All were found 
susceptible. The fungus is known to attack 
various hostsi"*^, but so far it has not been reported 
to cause frulit rot of cucurbits. The fungus has 
been deposited under I.M.I. No. 167978. 

Authors are grateful to Dr. G. S. Randhawa, 
Director, for his interest and facilities- provided. 
Grateful thanks are also due to Dr. A. Johnston, 
Director, C.M.I., England, for confirming ■ the 
identity of the fungus. 

Indian Institute of • Sohi. 

Hort.' Research,' B. A. Ullasa. 

Bangalore-6, S.' S. Sokhi. 
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FUNGI IN THE ROOT REGION OF 
PARTHENIUM HYSTEROPHORUS LINN. 

Parthenium hysterophorus L., an allergic weed, 
belonging to the family Compositae has been 
reported to contain inhibitors in all parts of the 
weedi. Further, it is well-known that the seat of 
synthesis and the storage of alkaloids are the young 
root tip and the root bark, respectively. It seemed, 
therefore, probable that these alkaloids might have 
a significant influence on the microbial population 
on and around the roots. Hence the rhizosphere 
and rhizoplane mycoflora of P. hysterophorus were 
examined. 

Plants were collected at the pre- and post-flower¬ 
ing stages at random around the Central College 
Campus, Bangalore. Roots, with the rhizosphere 
soil still attached were carefully removed. The 
cointrol soil was collected 10-12 cm away from the 
root. Samples were stored in polythene bags and 
processed in the laboratory. The soil from the 
roots was removed by tapping in measured quantity 
of sterile water. Dilutions were made from the 
suspension. Waksman’s dilution plate technique 
was followed for the isolation of the fungi2>3. One 
ml. of 1 : 10,000 dilution was plated on martin 
rose-bengal agar using streptomycin as antibac¬ 
terial agents. For the rhizoplane mycoflora, the 
roots cleared of the rhizosphere soil were cut into 
1*0 cm pieces and plated on the same medium. 
Results 

A general suppression of fungal species in 
the pre-flowering and the post-flowering rhizosphere 
soil is noticed (Table I). It seems probable that 
the presence of alkaloids in the root region is 
correlated with the suppression of fungi^. The 
increase in the fungal population in the rhizosphere 
soil of post-flowering plant could be explained as 
due to a change in the composition of root exudates 
or it may be due to more root leakage at the time 
of the maximum vegetative growth, and least in 
the post-flowering stage®. Further, Tables I and II 
show that there is complete suppression of PeniciU 
Hum species both in the rhizosphere (pre- and post¬ 
flowering) and on the rhizoplane of P. hysterophorus, 
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Table I 

Fungal species from the rhizosphere and control soil of 
Parthenium hysterophorus 


Fungal species 

Pre¬ 

flowering 

stage 

Post¬ 

flowering 

stage 

Control 

Alternaria tenuis 


+ 

_ 

Aspergillus flavus 

+ 

+ 


A. niger 


+ 

+ 

A. ochreous 

4 - 

+ 


A. sulphureus 

+ 

4- 

— 

A. Candidas 

+ 

+ 


A. nidulans 

+ 

+ 

-- 

Acremonium vitis 

— 

+ 

— 

Acrostalagmus sp. 

— 


— 

Circinella simplex 
Cladosporium 

— 

+ 

— 

herbarum 

Cunninghamella 

+ 

+ 

+ 

echinulata 

+ 

— 

— 

Curvularia lunata 

+ 

+ 

— 

Fusarium Sp. 
Helminthosporium 

+ 

+ 

+ 

tetramera 

— 

+ 

— 

Mucor racemosus 

+ 

+ 

+ 

Mortierella sp. 

— 

+ 

— 

Myrothecium roridum 

— 

+ 

— 

Penicillium sp. 

— 

— 

4- 

Phoma glomerata 


+ 


Pythium intermedium 


+ 

— 

Rhizopus nigricans 
Starkeomyces 

+ 

+ 

4- 

Koorchala moides 

— 

+ 

— 

Theilavia terricola 

— 

+ 

— 

Trichoderma viridis 

— 

+ 

— 

Verticillium alboatrum 

— 

+ 

— 

Paecilomyces sp. 


+ 

— 


Table II 

Fungal species on the rhizoplane of Parthenium hystero- 
__phorus__ 


Fungal species 

Pre-flowering 
root bits 

Post-flowering 

root-bits 

Aspergillus niger 

4- 

4- 

Cladosporium herbarum 

4- 

4- 

Curvularia sp. 

- 

4- 

Fusarium sp. 

- 

4- 

Neocosmopara 

vasinfectum 


4- 

Pyrenochaeta sp. 


4" 

Rhizopus nigricans 

■f 

- 


but species of Aspergillus and Cladosporium could 
be isolated from all the platings. This clearly 
indicates that the root exudates can influence the 


composition of the root microfiora'^. Further work 
is in progress. 

The author is grateful to Professor M. Nagaraj 
for providing the necessary facilities. 

Department of Botany, Padmabai Luke. 

Central College, Bangalore University, 

Bangalore 560 001, November 28, 1975. 
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SIGNIFICANCE OF NITRATE REDUCTASE 

ACTIVITY IN DEVELOPING COTTON SEEDS 
Nitrate reductase (NR) is the key regulator of 
influxi of reduced nitrogen, since it is the jfirst 
enzyme involved in the biosynthesis of ammo- 
acids. The activity of nitrate reductase is mainly 
associated with the photosynthetics cells. However, 
light can regulate its activity in the organ^, situated- 
at a distance from the green tissues via the supply 
of sugars, energy and reducing factors. There 
occurs a sudden upsurge^ in the levels of soluble 
nitrogen and proteins in the immature cotton seeds, 
just after fertilization. It is obscure^ whether the 
activity of nitrate reductase in the developing, 
seeds supports the synthesis of amino acids and 
proteins in the seeds. 

Gossypium arboreum L. var. G 27, G. hirsutum 
L. var. J 34, J 205, LSS, H 297, RS 1, RS 8, RS 11 
and RS 89 were grown in the field in the Kharif 
1974, following all the package of practices 
recommended by Punjab Agricultural University. 
Ovules were sampled from selfed flowers at pre¬ 
fertilization, fertilization and post-fertilization stages 
for the determination® of the nitrate reductase 
activity. 

Unfertilized ovules from all the varieties showed 
nitrate reductase activity. There was observed a 
feirtilization-induced increase ;iin the enzymic 
activity, regardliess of the variety. Maximum 
activity was obtained in the one-day old fertilized 
ovules. A gradual decrease in the activity, there¬ 
after, continued until 32-day old seeds. It 
appeared that there was no significant genotypic 
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variatian, rather it was the developmental stage of 
the seed which made the ditference in the NR 
activity in the seed. Thus, a common type of 
change in ten varieties is being used here to 
generalize the process in cotton as whole (Fig. 1). 

an 


X 160i 





Fig. 1. Nitrate reductase activity in developing 
Cotton Ovules/Seeds. 1—^Anthesis ; 2—Fertiliza¬ 
tion ; 3—One-day after fertilization ; 4—Four-day 
after fertilization ; 5—Eight-day after fertiliza¬ 
tion .; 11—^Thirty-two-day after fertiliza¬ 
tion. . 

Nitrate reductase is mainly a substrate^ (No^") 
inducible enzyme. However, plant growth regulators'^ 
also mediate the enzymic activity. In the case of 
cotton, fertilizations proceeds the synthesis^ of auxins, 
gibberellins and cytokinins, which support the 
development of seed as well as cellulose fibre. 
During the early phase of seed development, 
protein synthesis is intense and nitrogen to be 
utilized in protein formation in the seeds is 
unlikely to be transported as nitrate ions, but in 
the form of organic nitrogen as amides and amino- 
acids (Woodruff^, 1972). However, a positive 
relationship between enzymic activity and seed 
weight suggests that nitrate reductase activity in 
the seed is, somehow, associated with the seed 
development in cotton. 

Department of Botany, O. S. Singh. 

Punjab Agricultural University, Onkar Singh. 

Ludhiana, December 29, 1975. 
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FUNGITOXICITY OF SOME UREA 
DERIVATIVES OF 1, 3, 4-THIADIAZOLE 
Recently some mercapto and acetoxy derivatives 
of 1,3, 4-thiadiazole have been reported toi possess 
strong antifungal activityi’2. This prompted the 
authors to undertake the investigation of urea 
derivatives of 1, 3,4-thiadiazole for their fungi 
toxicity and to evaluate their efficacy against 
standard fungicides. 

The fungi toxicity of the compounds and com¬ 
mercial fungicides was observed against Pythiiim 
aphanidermatum by the poisoned food technique^. 
Requisite quantities of all the compounds were 
dissolved in a solution of acetone and water 
(5 : 95) so as to give a concentration of 5,000, 
10,000, 20,000, 30,000 and 40,000 /^g/ml. The same 
concentrations were maintained for the commercial 
fungicides in sterilized double distilled water. One 
ml of the prepared solution was added to 
presterilized petriplates containing nine ml of 
sterilized Czapek’s agar medium so as to make a 
final dose of 500, 1,000, 2,000, 3,000 and 4,000 /^g/ml 
of the compounds or fungicides in the medium. 
For control nine ml of the medium was supple¬ 
mented with one ml of acetone : water (5 : 95) 
solution. A mycelial disc of 5 mm in diameter 
from the periphery of a 7-day old culture of the 
test fungus was inoculated upside downwards to 
assay plates. The plates were incubated at 
28® C (±1 1) and observations were recorded on 
the seventh day. The colony diameter of the test 
fungus was measured in mutually perpendicular 
directions and % mycelial inhibition calculated. 
Fungi toxicity of the compounds as well as of 
fungicides- were measured in terms of toxicity 
index^. Experiments were repeated twice and 
each contained five replicates. 

Out of seven urea derivatives of 1, 3, 4-thiadiazole, 
only two exhibited maximum toxicity index indi¬ 
cating their strong fungi toxicity at a minimum dose 
of 500/ig/ml (Table I). The toxic doses of both 
the compounds (4 and 5 in Table I) were four times 
less than that of commercial fungicides, viz., 
Dithane Z-78 and Dithane M-45 while six times 
less than Ziram,. indicating thereby that the com¬ 
pounds may be utilised as a new, more potent, 
fungi toxic agent on commercial basis. Table I 
also showed that the change in the position of nitro- 
phenyl group of both the compounds (4 and 5 in 
Table I) had no effect on their fungi toxicity. Further 
studies to determine In vivo efficacy of both the 
compounds are in progress, 
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Table I 

Comparative fungi toxicity of urea derivatives of 
1, 3, A-thiadiazole with commercial fungicides against 
Pythium aphanidermatum 


SI. Name of compounds and 
No. fungicides 

Toxicity 

index 

Lethal 
dose 
in p-g/mi 

Compounds'^ 



1. l-[(5-Phenyl-l,3,4-thiadia- 
zole-2-yl)-3-(4-niethyl)] 
benzene sulphonyl urea 

339 

2000 

2. l-[5-(4'-Flurophenyl-l, 3, 4- 
thiad iazole-2-yl)-3-(4-methy 1) ] 
benzene sulphonyl urea 

252 

3000 

3. Benzyl- [5-(4'-flurophenyl 

amino)!, 3, 4-thiadiazoIe-2-yl] 
sulphonyl urea 

32 

<4000 

4. l-[5-(3'Nitrophenyl-l, 3, 4- 
thiad iazole-2-y l)-3 -(4'p hen yl) 
thiazole-2-yI] urea 

500 

500 

5. l-[5-(4LNitrophenyl-l, 3, 4- 
thiadiazole-2-yI)-3-(4"-phenyl) 
thiazole-2-yl] urea 

500 

500 

6. l-[5-(4'-Nitrophenyl-l, 3, 4- 
thiadiazole-2-yl)-3-(5finethyl) 
thiazole-2-yl] urea 

402 

2000 

7. l-[5-(4'-Nitrophenyl-l, 3, 4- 
thiadiazole-2-yi)-3-(4'-methy 1)] 
benzene sulphonyl urea 

252 

3000 

Commercial fungicides 

8. Dithane M-45*'^ 

34! 

2000 

9. Dithane Z-78*** 

333 

2000 

10. Ziram* 

309 

3000 


* 100% active ingredient. 
** 75% active ingredient. 
*** 80% active ingredient. 


Authors are thankful to Prof. K. S. Bhargava for 
necessary laboratory facilities ; to Dr. S. N. Dixit 
for encouragement and guidance and to S.C.S.I.R. 
(U.P.) for financial assistance. 

Department of Botany, C, M. Srivastava. 

University of Gorakhpur, S. C. Tripathl 
Gorakhpur, February 17, 1976. 
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A CONVENIENT NEW MEDIUM FOR RAPID 
PREPARATIONS OF CUTICULAR REPLICAS 

CuTicuLAR replicas are of value in taxonomic 
studies where surface details of the leaf epidermis 
are taken into consideration. Many different sub¬ 
stances are utilised for obtaining such replicas 
including the mucilage from unripe fruits of 
Coccinia cordifolia Cong, (Patel, 1968)^. Sinclair 
and Dunn (196i)-‘ and Dilcher (1974)'^ list the 
various media that have been used by different 
research workers for this purpose. The author 
noticed that the insulating material commercially 
branded Thermocole’ dissolves rapidly in xylene 

giving a clear viscous fluid that can successfully be 
employed as yet another medium for obtaining 

cuticular replicas quickly. 

Small pieces of clean Thermocole when 

dropped into a vial dissolve rapidly in 

dry xylene at room temperature. The air 
bubbles that appear when the Thermocole goes 
into solution may be removed by heating the 
solution to about 50° C for a few minutes. The 
sclution thus obtained is clear and viscous, lending 
itself to be applied with a camel hair brush on 
to the surface of the leaf whose replica is desired. 
The solution spreads itself evenly on the surface 
and within 10 to 15 minutes dries up completely 
forming a very thin, slightly opaque film that can 
easily be peeled off either by hand or with tweezers. 

A fully dried film is quite firm showing nO' 
elasticity and can either be mounted dry or 
mounted in a drop of water for examination under 
transmitted light. A 10% solution was found to 
be a satisfactory medium for obtaining thin films 
of replicas from glabrous leaves such as that of 
Bougainvillaea glabra Choisy (Fig. 1). Since peels 



Fig. 1. Photomicrograph of the cuticular replica 
from the leaf of Bougainvillaea glabra Choisy, 
X 320. 

of fairly large dimensions can be obtained, they 
may be stored in small envelopes for future use, 
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This new medium may also be used for obtaining 
cuticular transfers from fossil compressions. 
Department of Botany, D, E. P. Jeyasingh. 

Madras Christian College, 

Tambaram, Madras 600 059, 

December 15, 1975. 
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A NEW VIRUS DISEASE OF ARHAR 
[CAJANUS CAJAN CL.) MILLS?.] 

Cajamis cajan (L.) Millsp. commonly known as 
“arhar” or pigeon pea is an important pulse crop 
of India. Recently, some plants of arhar showed 
symptoms quite distinct from the earlier ones^'^. 
Such symptoms were of two- types, in the first 
type the diseased plants showed mild mosaic 
mottling and slight distortion and reduction in size 
of leaflets (Fig. 1). Also the affected plants were 



Fig. i. Leaves of arhar cv. Sarda infected with 
AMM isolate showing vein-clearing, mild mosaic 
and reduction of leaflets. 

dwarfed and bore smaller fruits. Virus isolate, 
obtained from this plant, is referred to as AMM 
in the text. The second type of symptom consisted 
of irregularly scattered chlorotic and dark areas 
of varying shape and size. The leaflets were 
twisted and reduced in size (Fig. 2). Plants were 
dwarfed and bore smaller and fewer pods. Virus 
isolate obtained from such a type of plant is 
referred to as ASM in the text. The cross¬ 
protection tests, indicated that AMM and ASM were 
related strains of a single virus. The paper reports 
this new sap transmissible virus causing mosaic 
diseases in arhar from India. 

Several plants were inoculated separately by 
rubbing the leaves with the sap from the diseased 
plants of AMM and ASM. Both the isolates were 
similar in their host-range. They systemically 
infected Arachis hypogaea L., C. cajan. Cassia 


Occident alls L., C. tora L., Cicer arietinum L., 
Clitoria teniatea L., Crotalar'ia juncea L., C. striata 
DC., Dolichos hiflonis L., Indigofera hirsuta L., 
Lathyrus odoratus L., L. sativus L., Lens esculenta 
Moench, Liipinus albas L., Medicaga denticulata 
Willd.. MelUotus alba Desr., M. indica All., M. 
parvifiora Desf., Phaseohis aureus Roxb., P. cal- 
carat us Roxb., P. mungo L., Pisum sativum L., 
Tephrosia purpurea (L.) Pers., Trifolium alexandri- 
num L., T. corniculata L., T. pratense L., Trigonella 
foenum-graecum and Vigna sinensis Savi. Isolate 
AMM was mild in its reaction to the host plant as 
compared with ASM. 



Fig. 2. Leaves of arhar cv. Sarda infected with 
ASM isolate showing dark green blotches which 
interspersed with chlorotic areas and reduction of 
leaflets. 

I'he physical properties of the virus in vitro are 
given in Table I. 

Table I 

Physical properties of the virus isolates 


Physical properties 

Virus isolates 

AMM 

ASM 

Tolerance of dilution 

Between 10“^ 
and 10~® 

Between 10-* 
and 10-® 

Resistance to heat 

60‘^-65° C 

80“-85° C 

Longevity in vitro 

16-17 days 
(22°-25° C) 

13-12 days 
(22°-25‘“ C) 


The virus isolates retained infectivity in arhar 
cv. Sarda leaves desiccated over calcium chloride, 
for more than 735 days at 15°-31° C. The vims 
particles can remain active for longer dura¬ 
tion under desiccation, due to cessation of several 
interacting factors which could retard the longevity 
of the virus, e.g., pH of the extract and changes in 
pH with time and action of some enzymes like 
proteases or nucleases that may be initially present 
in the extract or released later by cell debris or 
micro-organisms containing the extract^. 



636 


Letters to the Editor 


t Current 
Science 


virus isolates were easily transraitted by sap but aberrations due to the effect of phenolic group. The 
could not be transmitted through the seeds of ?]! effect of lecanoric acid, on dividing cells, has been 


by any of the six aphids tested, viz.. Aphis crac- 
CIV ora Koch., A. gossypii Glove., A. nerii Boyer,. 
Lipaphis pseudobrassicae Davis, Myzus persicae 
Suiz. and Rhopalosiphum maidis Fitch, 

The infective sap showed negative reactions with 
the antisera against yellow mosaic virus, common 
bean mosaic virus, clover yellow mosaic virus, 
cowpea mosaic virus, potatO' virus X, red clover 
vein mosaic virus, southern bean mosaic virus, 
white clover virus and Wisconsin pea mosaic 
virus. 

The symptoms produced on different hosts and 
physical properties of the virus under investigation 
are not in general agreement with those of other 
viruses infecting arhar, viz., cowpea mosaic virus^’^^, 
yellow and pale mosaic virus^ and common bean 
mosaic virus^. Also the present virus differs in 
its host-range, reaction and physical properties with 
the legume viruses limited to leguminosaeio. The 
study indicates that the virus under discussion is an 
undescribed one. Therefore, it is proposed to 
designate it by a specific name as “arhar (pigeon 
pea) mosaic virus”. 

We are thankful to Prof. K. S. Bhargava, 
for facilities, Prof, C. W. Kuhn, Dr. M. Z. Maat 
and Dr. Koening for the supply of antisera. 
Department of Botany, R. Singh. 

The University T. P. Mall. 

Gorakhpur, U.P., August 21, 1975. 
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EFFECT OF LECANORIC ACID ON MITOTIC 
DIVISION IN ALLIUM SATIVUM 
The phenolic groups of chemicals have been 
reported to have miutagenic action on dividing 
chromosomes and inducing fragmentation^-o. Levan 
and TjiO'5’6 working with a number of phenols 
including pyroigalM, guaiacol, hydroquinone and 
resorcinol reported a hi^ degree of chromosomal 


presented in this note. 

The actively growing root tips of Allium sativum 
were dipped in 0 • 1 M aqueous solution of the 
acid for 1, 2 and 3 h. at room temperature, 
between 10 a.m. and 1 p.m. The treated root tips 
were clipped and fixed in 1 : 3 acetic alcohol and 
kept in the refrigerator for 24 hours, and then 
transferred to 70% alcohol for preservation. The 
root tips were squashed in aceto orcein. 

in general the chromosome condensation was 
delayed and was not complete even by metaphase 
(Fig. 1). The spindle was formed diagonally in 
the cell (Fig. 2). Some lagging chromosomes were 
observed at the equator while the chromatids of 
other chromosomes already reached the poles 
(Fig. 3). The entire chromosomes were seen 
connecting two sister nuclei (Fig. 4). This is 
probably due tO' the extreme delay in the division 
of centromeres of these chromosomes. Split 
spindles too were observed (Fig. 5) due to which 
chromosome groups of different sizes were 
seen scattered. 

The appearance of diagonally arranged unequal 
sister nuclei in a cell were of common occurrence 
(Fig. 6). The double nucleated, cell formation is 
attributed to the failure of cell plate formation, 
during mitosis lender the effect of the chemical 

The formation of diagonal spindle and inhibi¬ 
tion of cell plate formation are reported earlier by 
several workers^. The phenomena are reported to 
be common with the action of methylated and 
alkylated oxypurines, such as caffeine, theophylline 
and theobromine on dividing cells. The inhibition 
of cell plate formation naturally results in the* 
appearance of binucleated cells. The appearance 
of unequal sister nuclei is of some interest. 
Kihlman^ attributes such a phenomenon to the 
fusion of nuclei in unequal number in a multi- 
nucleated cell. In the present preparations multi¬ 
polar or split spindles were seen even though 
multi-nucleated condition was not observed. Prob¬ 
ably the fusion of these chromosomal groups in 
unequal number might have given rise to two 
unequal sister nuclei in a cell. In addition, the 
inclusion of lagging chromosomes into one of the 
two sister nuclei might have further added to its 
size. The appearance of the lagging chromosomes 
was noted earlier by several workers'2>4. They 
attribute this phenomenon to the non-synchronised 
division of the centromeres. The presence of an 
entire chromosome, connecting the two daughter 
nuclei (Fig. 4), seems to strengthen this presump¬ 
tion. High fragmentation of chromosomes through 
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the action of phenols is reported earlier by several 3. 

workers^ >63,9, yet no significant fragmentation ^ 

could be observed in the present experiment for 
1-3 hrs of treatment with 0-1 M solution of the ^ 
acid. 


Mehra, P. N. and Mann, S. K., The Nucleus, 
1974, 17 (3), 167. 

Chatterjee, P. and Sharma, A. K., Ibid., 
1972, 15 (3), 214. 

Levan, A. and Tjio, J. H., Hereditas, 1948 ti. 
34, 250. 



Figs. 1-6. Fig. 1. Non-condensed chromosomes at metaphase. Fig. 2. Diagonally arranged 
spindle with lagging chromosomes. Fig. 3. Telophase with diagonally arranged unequal sister nuclei 
and lagging chromosomes at the equator. Fig. 4, Arrow shows a chromosome with two chromatids 
in each arm and connecting sister nuclei. Fig. 5. Split spindle with groups of chromosomes of unequal 
sizes. Fig. 6. Double nucleated condition with diagonally arranged sister nuclei. 


On the whole lecanoric acid seems to imbibe in 
it, the effects of methylated and alkylated oxypurines 
in inducing the appearance of diagonal spindle and 
unequal sister uuclei in a single cell. 

We are highly thankful to Dr. P. S. Rao, Reader 
in Chemistry, Post-Graduate Centre, Vidyaranya- 
puri 506 009, Warangal, for providing us the 
chemical. 

Cytogenetics Lab., U. B. S. Swami. 

Department of Botany, C. Vijaya Kumar. 

Post-Graduate Centre, 

Kakatiya University, 

Vidyaranyapuri 506 009, 

Warangal (A.P.), India, December 1, 1975. 
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FLORAL ANATOMY OF BORAGINACEAE 
I. Sericostoma pauciflcntm Stocks 

The family Boraginaceae has earlier attracted the 
attention of those interested in floral anatomy, 
loshii, Lawrence- and Sharma^ have described the 
anatomy of the flower in several genera but 
Sericostoma remained untouched. As it shows 
certain points of interest the floral anatomy of 
S. pauciflorum Stocks has been described in the 
present paper. The material was collected from 
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Okha and Dwaraka and usual techniques for receptacle (Figs. 1-3). All the calyx traces pt 
fixation, cutting and staining have been employed. arranged at the periphery of the receptacle which 

The pedicel has a ring of vascular tissue which is later separated as calyx tube (Figs. 4-7). Calyx 
gives out five calyx traces at the base of the splits up at the top into five quincuncially arranged 



Figs. 1-12. Serial transverse sections of the flower from base upwards showing the course of 
vascular supply. (D, Carpellary dorsal ; L, Carpellary lateral; V, Carpellary ventral). 
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lobes (Figs. 8-11). Within each lobe the sepal 
bundle gives out lateral branches on each side which 
show further branching (Figs. 10-12), 

Close above the departure of the sepal traces 
five petal traces and five stamen traces depart from 
the central stele successively (Figs. 4, 5). The 
petal traces lie on alternate radii and the stamen 
traces on the same radii as those of the sepals. All 
these ten traces move out and form a ring within 
the cortex of the receptacle (Fig. 5). Simul¬ 
taneously with the separation of the calyx tube, 
the corolla tube containing petal and stamen bundles 
is also separated from the receptacle (Figs. 6, 7). 
The petal bundles move up and each branches 
into a petal median and two petal laterals below 
the level of separation of the filaments (Fig. 11). 
The stamen traces pass out into the filaments and 
extend upto the connective (Figs. 11, 12). Just 
at this level the corolla tube breaks up into five 
lobes, each having a petal median and a petal 
lateral on either side (Fig. 11). The petal 
bundles divide further while extending up 
(Fig. 12). 

Shortly after the departure of the stamen traces 
the receptacular stele breaks up into two halves, 
each half being trilobed. The median lobes move 
out and form carpellary dorsals. Each of the 
inwardly oriented lobes divides into a carpellary 
ventral that remains in the centre and a carpellary 
lateral which moves to a position on the side of 
a carpellary dorsal (Figs. 5-7). 

The ovary is unilocular with two parietal 
placentae, two projecting ridges and four ovules 
(Fig. 7). The carpellary ventrals furnish ovular 
supply and are consumed. At this level the ovary 
appears to be deeply bilobed. Gradually toward 
higher levels, the two placentae as well as the two 
ridges meet in the centre thus making the ovary 
tetralocular (Fig. 8). At this level the ovary 


shows two dorsal wings at the back of the carpels 
(Fig. 9). The carpellary dorsals are situated 
within the wings. At a higher level the carpellary 
dorsals move into the central part of the ovary 
which later separates as gynobasic style (Fig. 10). 
The four ovary lobes also separate from one 
another. The carpellary lateral within each ovary 
lobe branches repeatedly and the branches anasto¬ 
mose variously. Only the carpellary dorsals con¬ 
tinue upto the stigma (Figs. 11, 12). The stigma 
is broad at the base and tapering upward. 

The floral anatomy of Sericostoma pauciflomm 
resembles in general with the vasculature described 
earlier by Joshii, Lawrence^ and Sharma^. for 
members of Boraginacaee. However, the vasculature 
of the sepals in this species is completely different 
from any other member of Boraginaceae described 
so far. The sepals are single traced and unlike 
in other members sepal bundles branch only 
within the free lobes of the calyx. 

The vascular supply to the gynobasic style con¬ 
tains only carpellary dorsals as in other members. 
Two dorsal wings containing the carpellary dorsals 
are observed in this species. Lawrence^ reported 
the presence of two dorsal wings in two species 
of Alkanna, four species of Cynoglossum and 
Rindera ochroleuca but in these species the dorsal 
bundles were reported to give out weak branches 
within the wings. No such branching has been 
observed in Sericostoma paiiciflorum. 

Department of Botany, Y. S. Murty. 

Meerut University, Sudha Agarwat., 

Meerut, December 10, 1975. 
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PROTECTION OF MATERIALS IN THE SEA 


Symposium on deterioration of material in sea¬ 
water and its prevention-marine corrosion and 
fouling will be held during February 25-26, 1977 
at Bombay. 


Details regarding the Symposium can be had 
from the Convener, Symposium Programme 1977, 
Naval Chemical and Metallurgical Laboratory, 
Tiger Gate, Bombay 400 023, 
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SHORT SCIENTIFIC NOTES 


Occurrence of Alepas Rang (1829) in Indian Waters 
[j^(Cirripedia, Lepadidae). 

Alepas navigator, the pedunculate clrripede has 
been reported and described by Pilsbrys from 
Philippines on a Discomedusa, during tne Philip¬ 
pine cruise of the ‘ALBATROSS’ 1907-1910. 

During our investigation on the Cirripede fauna off 
the coast of Porto Novo (Lat. 11° 30' N ; Long. 79“ 
49' E), South India, a single specimen of Alepas 
navigator Pilsbry was found washed ashore dunng 
January, 1972. The present material appears to be the 
second find after a lapse of more than six decades. 

The present material has the following dimen¬ 
sions. The length of the capitulum, 36 mm; 
greatest width of the capitulum, 23 ; length of the 
peduncle, 16 ; diameter of the peduncle in the 
middle, 7. 

We thank Dr. R. Natarajan, Director, for 
encouragement ' and -Dr. Victor A. Zullo, Univer¬ 
sity of North Carolina at Wilmington, U.S.A., and 
Dr. H. G. Stubbings, Admiralty Materials Labora¬ 
tory, U.K., for help in identification. One of us 
(A. S. F.) thanks the U.G.C. for financial help. 

CAS in Marine Biology, ,Antony S. Fernando. 
Annamalai University, K. Ramamoorthi. 

Porto Novo 608 502, 

Tamil Nadu, South India, 

February 9, 1976. 
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42, 291. 


Coumarins of Artemisia parviflora Roxb. 

Artemisia spp. have been reported to contain a 
number of coumarins and flavones^. The present 
study has been done using Artemisia parviflora 
Roxb. collected from the high altitudes of Western 
Himalayas in Laddak and, Lahaul. Whereas, 
Artemisia maritime^ is rich in santonin and 
is found in the valley (around Baramulla), 
A. parviflora has no santonin like Artemisia 
scoparia^ found around Jammu Tawi, but contains 
three closely related coumarins, aesculetin, 
scopoletin and dimethyl ether of aesculetin. 

Aerial parts (700 g) after repeated extraction 
with petroleum ether (60—80°) was exhaustively 
extracted with rectified spirit. The alcoholic con¬ 
centrate (10-5 g) was chromatographed over 
neutral alumina (320 g) and eluted with solvents 
(100 ml) of increasing polarity (1) benzene 


(2) benzene -|- chloroform mixtures {a) 3:1, 

ib) 1:1, (c) 2:3 and (3) ethyl acetate yielding 
three substances A (1-55 g), B (0-90 g) and 
C (0-46 g). Substance A’ on recrystallisation 
from ethyl acetate melted at 144-145°, molecular 
weight 206 (mass spectra), 230, 250, 

295, 345 (log e - 4-28, 3-78, 3-75, 4-08) 

1732, 1635, 1575, 1480; and 870 crn'i. The com- 
pound was found identical with 6, 7-dimethyI 
aesculetin. R^ = 0-90 tic, silica gel, solvent: 
BEA (benzene : ether, acetic acid, 87 : 12 : 1). 

Substance ‘B' (recrystallised from acetone) m.p, 
200-202° 229, 261, 295, 245 nm (log 

€ 4-25, 3-8, 3-83, 4-2) 3505, 1720, 1610, 

1575, 1462, and 870 cm-^ R/ = 0*77 (tic., sii/ca 
gel., solvent : BEA). The substance was identified 
as scopoletin. Complete methylation with dimethyl 
sulphate in anhydrous acetone gave substance A. 

Substance ‘C, after recrystallisation melts at 
266-68° C, gives green coloration with 1% ferric 
chloride in ethanol, 230, 355, R^ = 0*44 

(tic, solvent BEA). Found identical with aesculetin. 
Complete methylation with dimethyl sulphate in 
anhyd. acetone gave 6, 7-dimethyl aesculetin. 
Regional Research' M. P. Jain. 

Laboratory, R. S. Thakur. 

Jammu-Tawi, August 16, 1974. P. R. Rao. 
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Single Corpuscle of Stannius in the Teleost Lepido- 
cephalichthys guntea 

The corpuscles of Stannius are putative endocrine 
glands found in the mesonephros of holostean 
and teleostean fishes. The secretion (s) of corpus* 
cles lack positive identification^. In a study of 
tjh© renal -amtomy of • about 100' specimens of 
Lepidocephalichtliys guntea two specimens with a 
single corpuscle of Stannius were encountered. 
Normally the corpuscles are ' absent in this 
species. 

The kidney in Lepidocephalichtliys is a fused 
organ and the single oval corpuscle is embedded in 
the posterior region. On the peritoneal side 
encapsulated by fibr'oits connective tissue, which 
also penetrates the corpuscle to divide it into 
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distinct lobes. The rich vascular supply follows 
the collagenous septa. Each lobe contains loosely 
packed round cells free from connective tissue. The 
cells have prominent bouindaries and are mono- 
nucleated. The slightly basophilic cytoplasm is 
scanty. A few large cells packed with granules 
stained with hematoxylin occur adjacent to the 
blood sinusoid. 

This single corpuscle of Stannius in Lepidocephali- 
chthys guntea is interesting since the minimum 
number soi far recorded is two' and the other 
members of this species lack any corpuscle. The 
histology of this single corpuscle is of type IIF. 
Department of Zoology, K. C. Bose. 

Ranchi Uruversity, M. Firoz Ahmad. 

Ranchi 834 008, India, 

December 8, 1975. 
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Moderately resistant (Light 
development of fungus occurs) 

Moderately susceptible (A mode¬ 
rate development of fungus 
occurs accon^panied by mode¬ 
rate sporulation) 


65-1, 5902-1 and 
5905-1-1 

A-1,H 10,T27, 
5902, 5905-1,6311, 
6315 and 6403 


Very susceptible (Abundant fun- 294 varieties and strains 
gal growth is evident accom- including B 76, Gl, LI 
pamed by abundant sporu- L35, L64, T9, T65, T77, 
lation ULl , UL2, UL131 

and UPU2. 


The results reveal that out of the 306 genotypes 
tested, only one proved resistant, three moderately 
resistant and the rest were found to be susceptible. 
The germplasm lines found resistant and moderately 
resistant may be utilized for breeding powdery mildew 
resistant varieties of black-gram. 

Division of Plant Pathology, D. V. Singh. 

Chandra Shekhar Azad University R. R. Singh. 

of Agriculture and Technology, A. N. Mishra 
Kanpur-2. 

May 11, 1975. 

1. E. and Deitz, S. M., Phytopathology, 


Search for Sources of Resistance to Powdery Mildew 
in Black-Gram 

Powdery mildew (Erysiphe polygoni DC) of 
black-gram (Phaseolus mungo L.) occurs almost every 
year in varying intensity depending upon climatic 
conditions at the time of pod-formation and maturity of 
the crop in Uttar Pradesh. However, no information 
appears to be available, so far, on the varietal resis¬ 
tance to this disease. The present study was, there¬ 
fore, taken up at Kanpur and the results of testing 
of 306 varieties and strains of black-gram in the adult 
stage under epiphytotic conditions for three years 
(1972, 1973 and 1974) are reported in this com¬ 
munication. 

In September, 1972, the powdery mildew appeared 
in an epidemic form and some of the genotypes among 
the cultures of black-gram, sown at the University 
Farm, were found to show varying degrees of resis¬ 
tance. These varieties were subsequently tested for 
two years under conditions of artificial epiphytotics 
both in the field as well as in glass-house by the 
technique of Mains and Deitz^ and observations on 
disease reactions were also recorded according to 
his scale with some modifications. The varieties were 
placed in various categories of resistance and suscepti¬ 
bility on the basis of type of reactions as follows: 

Highly resistant (Macroscopi- Nil 
cally no mycelium is evident) 

Resistant (Trace to slight deve- 6203 
lopment of fungus evident 
macroscopically) 


Asteromella: A New Generic Record from India 

Asteromella morgandonii spec. nov. 

Pycnidiis maculae foliicolae, gregaria, atro-brunnea, 
pusilus, globosa, vel subglobosa, subepidermalis, 
innata, postea erumpentia, ostiolatis, 70-130 p diam, 
conidiophora hyalina, laevis, enteroblastic; conidiis 
hyalina, semel-cellularis, cylindricus vel bacillaris, 
2-2*8 X l*2-i*5/.. 

Ad folds viventibus Citrus maxima (Burni.) Merril. 
(C. decumana L.), (Rutaceae), Pachpedi, Jabalpur, 
Lidia, niense juli 1973, leg. N. D. Sharma. 

Typus positus in Herb., I.M.L, Kew, sub numero, 
186102, also in H.P.P., J.N.U. sub numero, 22. 

The type specimen of the genus was sent to Common¬ 
wealth Mycological Institute, Kew, but it could not be 
placed under any of the existing species of Astero¬ 
mella. So far no Asteromella has been reported on 
Citrus^. It is therefore described here as a new 
species. The species is described after Dr. G. Morgan 
Jones for his outstanding contribution in the group 
Coelomycetes (Fungi Imperfecti), Asteromella morgan- 
jonii spec. nov. Tilak^ in his compilation wrongly indexed 
Asterostomella strophantP P. Henn. as Asteromella 
strophanti. In fact Asterostomella is a member of 
the order Peltrasterales^ with “ picnostromas com 
himenio invertido” of the family Asterinothyriaceae 
with, "micelio livre hifopodiado ” with feoamero- 
sporos, picnostromas radiados, dehiscencia estelar; 
sem hipostroma; whereas Asteromella^ Pass, and 
Thum. is a spermatial state of Mycosphaerella. The 
genus is a new record from India"^"®. 
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Pycnidia in leaf spots, gregarious, dark brown, samll 
globose to sub-globose, subepidermal, innate, later 
erumpent, ostiolate, 70-130/u. in diam; conidiogencus 
cells hyaline, smooth, enteroblastic; conidia hyaline, 
1-celled, cylindrical to bacillar, simple, 2-2-8 x 1*2- 
1-5/u. 

On living leaves of Citrus maxima (Burm.) Merril. 
(C. decumana L.) (Rutaceae), Pachpedi, Jabalpur, 
India, July 1973, leg. N. D. Sharma. 

The author expresses his grateful thanks to Dr, 
G. P. Agarwal for encouragement. Thanks are also 
due to Mr. A. Johnston, Director and Dr. E. Punitha- 
lingam of the Commonwealth Mycological Institute, 
Kew, for help in the identification of the species. 
Department of Plant Pathology, N. D. Sharma. 
J.N. Agricultural University, 

Jabalpur-4, M.P. 

March 10, 1976. 
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New Records of Spiders as Predators of Maize Borer 
and Maize Jassid 

The maize borer, Chilo partellus (Swinhoe) and maize 
jassid, Zyginidia manaliensis (Singh) are important 
pests of maize and jo war in India. While studying 
the field behaviour of maize borer during 1975, the 
maize borer and maize jassid were found to be preyed 
upon by eight species of spiders. The spiders, found 
preying on the respective insects, were collected from 
the field and their predatory habit was confirmed by 
feeding experiments in the laboratory. 

In the case of maize jassid two species of spiders 
viz., Oxyopes sp. (Oxyopidae) and Pardosa leucopalpis 
Gravely (Lycosidae) were identified. These spider 
species preyed upon both the nymphs and adults of 


the maize jassid. In the Case of maize borer, si^ 
species of spiders belonging to four different families 
were identified. These spiders entered the funnel 
of the plant in the field and fed on the younger instar 
(first and second) larvae of the maize borer. These 
were Thomisus cherapunjeus Tikader (Thomisidae); 
Marpissa tigrina Tikader and Phidippus punjabensis 
Tikader (Salticidae); Araneus sinhagadensis Tikader 
and Araneus sp (Argiopidae) and Oxyopes pandae 
Tikader (Oxyopidae). 

Spiders as predators of maize borer larvae have 
earlier been reported by Singh et al.^. They reported 
13 species of spiders belonging to seven families 
including Araneus sp., Oxyopes pandae, Marpissa sp. 
and Phidippus sp. Jandu^ reported Marpissa tigrina 
Tikader to feed on citrus psylla, Diaphorina citri 
Kuwayama and to constitute 32% of the total 
spider population on citrus and Oxyopes pandae Tikader 
to feed on citrus whitefly, Dialeurodes citri Ashmd 
at Ludhiana. The present report of 6 species of spiders 
viz., Oxyopes sp. and Pardosa leucopalpis Gravely 
on maize jassid and Thomisus cherapunjeus Tikader, 
Marpissa tigrina Tikader, Phidippus punjabensis Tikader 
and Araneus sinhagadensis Tikader on maize borer 
are the first records from India. 

The authors are grateful to Dr. B. K. Tikader, 
Deputy Director, Western Regional Station, Zoological 
Survey of India, Poona-5, for the identification of 
spider species. 

Department of Entomology, Gurdip Singh. 

Punjab Agricultural University, G. S. Sandhu. 

Ludhiana. March 15, 1976. 

1. Jandu, M. K., Thesis, Punjab Agricultural Univer¬ 

sity, Ludhiana (Unpublished), 1972. 

2. Singh, B., Battu, G. S. and Atwal, A. S., Indian 

J. Ent., 1974, 36(2), (in press). 


Sunnhemp Rosette: A New Virus Disease of Sunnhemp 

Crotalaria juncea L. (Sunnhemp) is used for green 
manuring and for fibre production. In 1973, a severe 
mosaic disease, associated with filiformy and rosetting 
symptoms, was observed on the sunnhemp plants 
near Lucknow. The size and number of flowers per 
plant as well as seed formation was reduced. The 
seeds were smaller and deformed. The disease inci¬ 
dence was 40-80%. 

The disease was mechanically transmitted to a few 
host plants only. The virus induced hypersensitive 
reaction in a few hosts but systemic symptoms as 
described earlier were produced on sunnhemp {Crota¬ 
laria juncea L.) only. 

{a) Cyamopsis tetragonoloba L. 

Local lesions appeared both on primary cotyledo¬ 
nary as well as on secondary trifoliate leaves after 
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2-3 days of virus inoculation in the form of small 
and black necrotic spots and were easily countable. 

(b) Chenopodium amaranficolor Coste and Reyn. 
Chlorotic local lesions appeared after 4-6 days of 

virus inoculation on inoculated leaves, these later 
on turned necrotic. 

(c) Vigna sinensis Savi. 

Chlorotic spots appeared 4-6 days after virus inocu¬ 
lation on primary cotyledonary and secondary tri¬ 
foliate, inoculated leaves. 

Besides these hosts, 84 representatives, viz., from 
families Amaranthaceae, Apocynaceae, Chenopo- 
diaceae, Cucurbitaceae, Cruicferae, Compositae, Can- 
nabinaceae, Leguminosae, Polemoniaceae and Solan- 
aceae, were inoculated, but neither they produced 
any type of disease symptoms nor the virus could be 
recovered on back inoculation to test plants. 

Seed transmission of virus in sunnhemp plants, 
infected as seedlings, ranged from 5-20%. .Virus 
was also found to be seed borne at a rate of 5 to 10% 
when plants were infected before flowering. 

The insect vectors, if any, could not be found. 
Myzus persicae Sulz., Aphis gossypii Glover, Aphis 
craccivora Koch, and white flies, Bemisia tabaci Gen, 
did not transmit the virus. 

The virus in undiluted buffered sap was inactivated 
at 93° C and at a dilution of 5 x 10-^. The longe« 
vity in vitro was 54-56 days at 20-28° C. 


A comparison between the host range, symptomato¬ 
logy and physical properties of the present virus and 
that of other viruses producing mosaic symptoms on 
Sunnhemp^-^® revealed that the causal virus did not 
closely resemble to any of the above viruses. The 
causal virus of Sunnhemp mosaic^"^ has lower dilution 
end point and thermal inactivation point and shows 
systemic reaction in various hosts. The virus occurring 
in Lucknow differs from Delhi strain in producing 
more severe symptoms on sunnhemp and in showing 
hypersensitive reaction in a few hosts. 

Apparently, this is an undescribed disease of sunn¬ 
hemp and appears to be caused by a severe strain of 
Sunnhemp mosaic virus. 

Department of Botany, H. N. Verma. 

Lucknow University, Lucknow, L. P. Awasthi. 

India, March 1, 1976. 
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REVIEWS AND NOTICES OF BOOKS 


Energy (Vol. II). Non-nuclear Technologies. By 
S. S. Penner and L. Icerman. (Addison-Wesley, 
Pub. Co., Inc., Mass. 01867), 1975. Price : $ 19.50 
(Hardbinding), $ 13.50. Paperbinding. 

The book under review is the second of a three- 
volume set on “Energy” and deals with non-nuclear 
Technologies. The topics covered are restricted to 
those aspects of non-nuclear energy technologies 
with new developments, especially in the U.S.A., 
which promise to bring important modifications to^ 
their energy supply base. Well-developed technologies 
are not reviewed. 

The book is divided into twelve chapters— 
Chapters 9 to 20, the first eight chapters forming 
the contents of Volume 1. 

Chapter 9 deals with the technological and 
economic aspects of oil recovery from tar sands 


and oil shale, Chapter 10 considers problems 
associated with the availability, production and 
transportation of coal, coal gasification, coal liquifac- 
tion and in situ recovery of coal. Chapter 11 is 
devoted to the use of hydrogen as an alternative 
primary energy source. Topics considered include 
production of hydrogen from water, hydrogen 
transmission and distribution networks, storage of 
hydrogen and safety problems connected with 
hydrogen use. Methanol as an alternative energy 
source is also briefly considered. Chapter 12 is con¬ 
cerned with energy storage systems such as 
mechanical energy storage, electrical energy storage, 
pumped-hydraulic storage, compressed air storage, 
storage of petroleum, natural gas and synthetic 
fuels. In Chapter 13 Techniques for Direct Energy 
conversion are descussed including MHD, fuel cells, 
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photovoltaic power conversion. Thermoelectric power 
generation and thermionic power conversion. Chap¬ 
ter 14 deals with solar-energy utilisation while 
Chapters 15 and 16 relate to winomills and tidal 
energy. Chapter 17 discusses hydroelectric power 
generation with special reference to United States 
while Chapters 18 and 19 deal with Hydro-thermal 
Energy sources and Geothermal energy from Dry 
wells. The last chapter is devoted to Electrical Power 
Production, Transmission, and Distribution includ¬ 
ing application of cryoresistive cables and super¬ 
conducting cables. 

The authors are associated with the Energy 
Centre, University of California, San Diego and 
the book is a product of their lecture notes 
delivered to the UCSD graduate and under¬ 
graduate students. The reviewer has no hesitation 
in recommending this book as a text book for 
graduate students on “Energy” and the informa¬ 
tion presented therein will also be of great use 
to those involved in tackling the problems of 
energy with a view to reduce dependence from 
foreign energy supplies. 

H. N. Ramachandra Rao. 


Development Biology—Pattern Formation Gene 
Regulation. Edited by Daniel McMahon and 
C. Fred Fox. (W. A. Benjamin, Inc., Menlo Park, 
Reading, Massachusetts), 1975, Pp. 604. Price 
$ 19.95. 

Developmental Biology, Volume two, published 
by W. A. Benjamin, Inc., 1975, is compiled with 
the papers presented at the Conference on Develop¬ 
mental Biology, held in Squaw Valley, California, 
in March 1975. The articles cover basically two: 
interdependent areas, namely, Cellular adhesion and 
pattern formation and Regulation of Translation 
and Transcription. As one of the investigators 
puts it, the main theme of the symposium appears 
to be how development can be explained in terms 
of genes controlling cell behaviour, and how cell 
behaviour can in turn determine supra-cellular 
organisation and morphogenesis. A wide variety 
of experimental systems ranging from slime moulds 
to higher animals have been used. Dictyostelium 
discoid earn has been a favourite choice of the 
developmental biologists, where the development and 
differentiation processes have been studied with 
respect to the involvement of plasma membrane, 
cyclic AMP, changes in protein and transfer RNA 
and regulation of gene expression. Drosophila is 
another system where the availability of morpho¬ 
genetic mutants has helped studies on differentia¬ 
tion. Efforts have been made to identify the 
nature of receptors involved in cell to cell 
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recognition and interaction. The involvement of 
cellular position and its determination have been 
examined with relevance to^ the process of 
differentiation. In higher systems, penetrating studies 
have been carried out in understanding the mole¬ 
cular mechanism of action of hormones in eliciting 
the synthesis of specific proteins. Changes in 
nuclear RNA, poly adenylic acid containing RNA, 
chromatin and histones have been discussed with 
respect to gene activation and RNA turnover. 
Some of the other systems investigated are differentia¬ 
tion of the myogenic cell line, neuron differentia¬ 
tion, etc. 

The volume contains 44 original articles covering 
the broad areas mentioned above. In addition, twoi 
articles are devoted to a study of abnormal human 
development with specific reference to purine meta¬ 
bolizing einzymes and cystiUjOsis. The articles 
detail some of the latest research in the field of 
developmental and molecular biology and should be 
of immense value to advanced students and research 
workers in the field. G. Padmanaban. 


Enzyme Reactions and Enzyme Systems. By 

Charles Walters. (Marcel Dekker, Inc., New York 

and Basel), 1976. Pp. xvi -f 244. Price $ 19.50. 

One is misled by the title. It is disappointing for 
a conventional enzymologist that the contents are 
on kinetics and mathematical modelling. In the 
author’s own words the “purpose of this book is 
to describe how the catalytic properties of enzymes 
and multienzyme systems can be translated into^ 
mathematical models, and how these models, when 
compared with experimental observations, can be 
used to deduce information about chemical 
mechanisms of enzyme catalysis”. The book seems 
to serve less than that. There are only 40 references 
given at the end, of which 16 belong to the author. 
It is a reflection of how narrow is the treatment for 
such a broad title. Such specialized monographs 
are best fitted for series reviews. The book covers 
the following aspects : The general theory of 
enzyme kinetics, the quasi-steady-state assumption, 
Quasi-steady-state enzyme models, Simulation of 
enzyme models, Analysis of enzyme kinetic data. 
Theory of control. Chemical kinetics of multicom¬ 
ponent systems without feedback, and Chemical 
kinetics of multicomponent systems with feedback 
control. An enzymologist craving for work on 
kinetics and computor or a systems scientists plung- 
kinetics and computer or a systems scientist plung- 

T. Ramasarma- 


Reviem and Notices of Books 


Vol. 45, No. 17-1 
Sept. 5, 1976 J 


Reviews and Notices of Books 


645 


Annual Review of Physiology (Vcl. 3^). Editor: 
Ernst Knobii. Associate Editors: Ralph R. 
Sonnenschein and I. S. Edelnian. (Annual Reviews, 
Inc., Palo Alto, California, U.S.A.), 19/6. Pp. 
viii + 649. Price: U.S.A.$ 17.00. Elsewhere:$ 17.50. 
The ever expanding, shifting and dissolving boun¬ 
daries of physiology render the selection of the topics 
to be reviewed increasingly difficult. In this Annual 
Review, an attempt has been made to focus attention 
on some topics of current interest. 

Renal physiology highlights four topics: 

(i) mechanism of glomerular filtration and deter¬ 
minants of glomerular filtration rate, (ii) advances in 
the electrophysiology of the nephron, (iii) Renal tubular 
chloride transport and the mode of action of some 
diuretics and (iv) advances in renal tubular biochemistry. 

The topics covered in “ Hypothalamic hormones ” 
include extrahypothalamic distribution, biosynthesis 
and degradation and neurotransniitter control of the 
hypophysiotrophic hormones and physiological aspects 
of a newly discovered hypophysiotrophic hormone— 
‘ The growth hormone release-inhibiting hormone, 
Somatostatin ’. The review on higher functions of 
the nervous system concentrates on cognitive and 
elaborative mechanisms, electrophysiological corre¬ 
lates of attention, perceptual mechanisms, the motor 
elaboration systems, higher levels of integration, 
learning and plasticity. Increasing evidence for the 
existence of neurotrophic (non-impulse) mechanisms, 
especially in nerve-muscle cell relations, has been 
presented. ‘Gating in Sodium Channels of nerve’ 
summarizes some of the major new observations on 
gating mechanisms involved in the excitability of 
nerves. Neurotransmitter receptors in the brain 
have been successfully identified for most of the 
known neurotransmitters, utilising typical biochemical 
protocols. The role of the pyramidal tract neurons 
and other pre-central cells in modifying the pyramidal 
command movement performance by a feedback 
mechanism is reviewed. 

Models of steroid hormone action, currently most 
in vogue, are critically examined, with special emphasis 
on the mechanism of action of estrogens. Recent 
biochemical work on the developmental processes 
in the preimplantation mammalian embryo related 
to the nature of control mechanisms, the role of the 
transport mechanisms and the effects of metabolic 
pools and compartmentalization are presented. ‘ Mass 
transport across cell membranes ’ reviews the effects 
of antidiuretic hormone on noiielectrolyte permea¬ 
tion, Na*^ transport and water flows in hormone 


sensitive epithelia. Regulation of insulin and. glucagon 
secretion by substrates, neural and hormonal influences 
modulating the islets functions and the molecular 
interrelationship of hormone secretion are discussed. 

Overall cardiovascular regulation reviews some 
important cardiovascular homeostatic reflex mecha¬ 
nisms with emphasis on the efferent pathways, as also 
the basic concepts on the superimposed remote 
control systems, both neuronal and hormonal. 
Failure of the body suffering from shock to restore 
the homeostatic equilibrium has been attributed to 
the inadequacy of the central nervous servocontrol 
system in hypovolemic and other types of shock. 
The review on platelets summarizes some of the 
recently developed concepts and data relating to 
the reaction of the platelet with its microenvironment. 

In the study on excitation-contraction coupling, 
attention has been focussed on the question of how 
depolarization of the T system induces the release 
of Ca2+ from the sarcoplasmic reticulum. Biochemi¬ 
cal adaptations deal with endurance exercise in 
muscles and the physiological consequences of these 
adaptations. 

Mechanisms of heat production in mammalian 
cells with emphasis on their control mechanisms at 
cellular level are considered under cellular thermo¬ 
genesis. 

M. SiRsi. 


ANNOUNCEMENTS 

Symposium on General and Comparative Endocrinology 

A Symposium on General and Comparative 
Endocrinology, sponsored by the Universities of 
Delhi and Karnataka and other Institutions 
interested in Endocrinology and Diabetes, will be 
held in Delhi from October 25-30, 1976. 

Further information can be obtained from the 
convener, Prof. B. I. Sunderaraj, Department of 
Zoology, University of Delhi, Delhi 110 007. 

Diabetic Association of India, Bombay 

Dr. R. V. Sathe Endowment Award of Rs. 500/- 
will be awarded annually (January 1977) to a 
Post-Graduate below the age of 35 years, who 
has contributed to the knowledge of Diabetes in 
India. 

Further details can be had from : Dr. A. S. 
Godbole, Hon. Secretary, Diabetic Association of 
India, 127, Mahatma Gandhi Road, Bombay 400 023. 
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STEREOCHEMISTRY OF THE PYRROLIDINE RINGS IN THE COLLAGEN STRUCTURE 


G. N. RAMACHANDRAN 

Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560012 {India) and Department of Biophysics, 
University of Chicago, Chicago, Illinois 60637 {U.S.A.) 

AND 

M. BANSAL 

Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560012 {India) 

Abstract 

In the collagen triple-helical structure, large side groups occurring at location 3 in the repeating 
triplet sequence (Gly-Rr-R.),, arc aiTieciably constrained if a prolir.e residue cccurs as R., in a neigh¬ 
bouring chain. The se\erity of the steric hindrance depends on the geon.etry of the prolyl ring. 

In this paper we propose t\^ o different puckerings for the proline ring, the first one being energe¬ 
tically favourable for most types of residue sequences ccn'.monly found in collagen, while the second 
is preferable when an amino acid residue with a large side group occurs at location 3 in a neigh¬ 
bouring chain. The puckering of the pyrrolidine ring of hydroxy proline, as proposed earlier, is 
quite fa^rourable from energy, as v.cl] as stereochemical considerations. 


'THE primary structure of the fibrous protein collagen 
^ has the repeating tripeptide sequence (Gly-Ra-Ra), 
where Ra and R 3 are, quite frequently, the imino 
acids proline and hydroxyproline respectively^. The 
secondary structure is a coiled-coil triple-helix with 
one direct inter-chain hydrogen bond per tripep¬ 
tide, which links the amino group of a glycine residue 
in one chain and the carbonyl oxygen of the residue 
Ra in a neighbouring chain^. A second set of hydrogen 
bonds can be formed, via a water molecule as an inter¬ 
mediary, in regions where the residue Ra is not an imino 
acid^. In what follows, we shall refer to the residues 
Ra and R 3 as being in * locations ’ 2 and 3, respectively- 

We have recently examined the collagen structure 
in detail to see if there are any stereochemical restric¬ 
tions on the occurrence of certain amino acids in the 
positions Ra and Rs^. It was found that the presence 
of a proline residue as Ra restricts the freedom of orien¬ 
tation of large side groups occurring as R 3 in a neigh¬ 
bouring chain. However, recent data (from theoretical 
energy calculations as well as from experiments) have 
shown that the pyrrolidine ring is not a rigidly fixed 
entity, but can take up a number of different ring 
puckerings®“®. We have therefore examined the 
possible geometries of the prolyl rings in the collagen 
structure, from stereochemical and energy considera¬ 
tions. It is found that the ring puckering for a pro- 
line residue at location 2, as given in Ref. 2 , is slightly 
unfavourable if the hydrogen atom^s of the methylene 
groups are explicitly taken into consideration, instead 
of regarding the methylene groups as single atoms 
of larger van der Waals radius, as was done earlier. 
In this paper we propose a slightly different geometry 
for the proline side chain, which does not have this 
bad feature. The most favourable ring puckering 
corresponds to one having type B conformation in 
the notation of Ref. 5. The C^atom is in the plane 
pf the peptide unit and the rinp has a C'y-endopuckering. 


There are no bad contacts, involving the backbone 
atoms, less than the extreme limit of the contact cri¬ 
teria®. The ring puckering is also very favourable 
from energy considerations (as can be seen from. 
Table II of Ref. 5). There is only one H * • • H 
contact of the order of 1-87 A. 

A projection of the collagen triple helix down the 
helical axis, with a prolyl residue at location 2 , is 
shown in Fig. 1 . The various bond angles and 
dihedral angles describing the geometry of the prolyl 
ring are given in Table I (first row) and the cylindrical 
polar coordinates of the atoms of the proline residue 
(in chain A) are given in Table II. The hydrogen 
atoms have been fixed in a tetrahedral orientation at 
the various carbon atoms, with the C—H bond length 
being fixed at 1 • 1 A. 

The proline ring with this conformation does not 
cause any steric hindrance to the occurrence of any 
other amino acid residue at location 3 in the same 
chain. But as can be seen from Fig. 1 , the side 
group of a residue at location 3 in chain A is oriented 
towards the prolyl residue at location 2 in chain B. 
Hence large side groups occurring in this location 
in chain A are appreciably constrained in their freedom 
of orientation. However, all side groups, except 
those with branching at CT (as in leucine and phenyl¬ 
alanine residues) can occur at location 3, though with . 
a limited range of allowed orientations. A side chain^ 
branched at C^, can also be accommodated at loca¬ 
tion 3, in the presence of a prolyl residue at loca- 
■^ion 2 in a neighbourng chain, if the puckering of 
the proline ring is slightly altered. 

The most favourable geometry of the prolyl ring, 
(f large side groups occur at location 3 in a neigh¬ 
bouring chain, is shown in Fig. 1 by dotted lines. 
The atom has been moved about 14° but of the ^ 
plane of the peptide ur'^ and the atom is in an 

exo position. This corresponds to a type A confbrm'a 

m? 
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Table I 


Various parameters which describe the geometry of the pyrrolidine rings of proline and hydroxyproline residues in 
the collagen structure as described in this paper. The notation follows Rej-5'^ 


Residue 



t7 


tN 

6 

x' 

x^ 



(a) Pro 

103 

107 

106 

104 

113 

-9 

22 

-26 

20 

- 7 

(b) Pro* 

105 

107 

106 

105 

111 

+5 

~18 

25 

-22 

10 

(c) Hypt 

106 

106 

105 

104 

111 

-5 

-14 

26 

-29 

.21 


+ The t’s denote the internal bond angles of the pyrrolidine ring, while the dihedral angles correspond to * 
e (Cl3-C“-N-C«), (N-C^-CP-CV), x’- (C“-CP-C7-C8), x“ (C^-CV-C®— N) and x* (CV—C® 


* This geometry of the proline ring is preferable when large side groups occur in a neighbouring^chain 
I^Xhese values are for the Hyp ring as given in Ref. 2, and found to be satisfactory in this investigation. 


iion of Ref. 5. The various parameters describing 
its geometry are given in Table I (second row) and 
the coordinates of the relevant atoms are given in 
Table H. 



Fig. 1. A projection of the collagen triple¬ 
helix down the helical axis. A proline residue is 
shown at location 2, while CT atoms, in all the three 
possible staggered orientations, are shown attached 
to C3P in chain A. The puckering of the prcline ring, 
which facilitates the occurrence of large side groups 
at location 3 in chain A, is shown by broken lines. 

The energy of the triple-helical structure for this 
geometry of the prolyl ring is only about 2 kcal/mole 
per tripeptide higher than for the other geometry 
(but this will be made up by the packing energy of the 
large side chains). The values for the intra- and inter¬ 
chain energy (nonbonded + electrostatic) for the 
tripeptide sequence (Gly-Pro-Ala)„ for the two diffe¬ 
rent ring puckerings are given in Table III, along 
with the short contacts which are less than the extreme 


Table II 

The atomic coordinates, in a cylindrical polar system 
for a proline residue at position 2 in chain A are given 
for the two proposed geometries of the proline ring 
{listed in Table /). The coordinates for a proline residue 
in chain B (shown in Fig. 1) can be obtained by a trans^ 
formation using the helical parameters 

(unit height = 2'9\ A, unit twist— — 110)° 


Geometry 

Atom 

r(A) 

<f>C) 


Common atoms 

N2 

2-96 

21-90 

1-62 



3-95 

18-20 

2-70 


C2 

3-17 

11-50 

3-96 

As in row (a) 


4-83 

34-55 

2-79 

of Table I 

c,y 

4*40 

50-60 

2-20 



3-27 

47-60 

1-20 



5-10 

36-70 

3-85 



5-75 

31-70 

2-24 


HTI 

4-20 

60-80 

2-95 


JJ72 

5-32 

54-40 

1-65 



2-65 

65-50 

1-26 



3-64 

46-60 

0-17 

As in row (b) 


4*85 

34-28 

2-80 

of Table I 

c,y 

4*86 

43-97 

1-57 


Q® 

3*45 

44-59 

1-00 



4*66 

42-07 

3-65 



5-88 

29-90 

2-96 


H7i 

5-26 

55-52 

1-82 


JJV2 

5-57 

38-76 

0-85 



3*12 

62-27 

1-29 



3-51 

42-77 - 

-0-08 


limits. The energy values for the conformations of 
the triple-helix, as given by other workers^®’ are 
also given in Table III. They are similar to the 
values for the Ramachandran one-bonded model. 
In these models also, the proline ring has the type B 
conformation and causes appreciable steric hindrance 
to the occurrence of large side groups at location 
3 in the neighbouring chain. 
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Table III 

The intra- and inter-chain energy values {nonbonded + electrostatic) in kcallmole per tripeptide for the repeating 
tripeptide sequence (Gly-Pro-Ala)^, with the triple-helical conformation proposed by various workers. The constants 
used to calculate the nonbonded and electrostatic contributions have been taken from Refs. 9 and 13 respctively 

Energy (nonbonded + electrostatic) 

in kcal/mole Short contacts 

Structure -;-;— 

Intra-chain Interchain Total Type Distance (A) 


Ramachandran 1 -bonded, as in Ref. 2 , but 
with new proline geometry, {a) of Table I — 17 • 14 
Same as above, but with proline geometry, {b) 
of Table I -16-18 

Yonath and Traub as in Ref. 11, but with 
C—H bond length equal to T1 A —17-10 

Rich and Crick (II) as in Ref. 10, but with 
hydrogens also attached -17-90 


-13-58 

-30-72 

(A) • ■ 

■ mi (B) 

1-87* 

-12-39 

-28-57 

(A) • 

• • H»^ (A) 

1-83 

-11-59 

-28-69 

H 3 » (A) • • 

• (B) 

1-77* 

-13-36 

-31-32 





* Denotes short contacts involving the proline ring atoms in a neighbouring chain. 


Thus, by allowing small variations in the puckering 
of the proline ring, it is possible to accommodate any 
amino acid at location 3 even in the presence of a 
prolyl residue at location 2 in a neighbouring chain. 
Hence any poly tripeptide with a sequence of the 
type (Gly-Pro-R 3 )n can take up a collagen-like triple¬ 
helical structure, even if residue R 3 has a bulky side 
chain, as is found to be the case from studies on syn¬ 
thetic polytripeptides^^* 

The geometry of the pyrrolidine ring of the hydroxy- 
proline residue, as given in Ref. 2, is quite favourable 
energetically. It has a type A conformation with 
exo, the ring geometry being very similar to that 
found in crystal structures of 4-hydroxy-L-proline^^’ ^ 
and in solution for poly (L-hydroxyproIine)^®. The 
bond angles and dihedral angles describing the ring 
geometry are given in Table I, row (c). There is only 
one bad contact involving a hydrogen of the S-methy- 
lene group (Hg^ * • • H 2 “ = 1 ’76 A). The presence 
of a hydroxy pro line residue at location 3 slightly 
restricts the freedom of orientation of a side group 
Rz in the same chain, if the latter occurs with its 
atom trans to the N atom, about the bond C“—C^. 
However these restrictions are not very severe. The 
hydroxyproline residue also does not cause any appre¬ 
ciable steric hindrance to the occurrence of any amino 
acid residues in the neighbouring chains. It may 
be mentioned that the hydroxyproline ring, with this 
puckering, is suitably oriented so as to form a hydrogen 
bond with the water molecule linking the two chains 
‘of the triple-helix, as well as an inter-protofibrillar 
hydrogen bond with a neighbouring triple-helix, thus 
giving additional stability to the collagen structure^ ^ 
We wish to acknowledge grants from SERC (DST) 
in Bangalore and from U.S. Public Health Service 
(Grant No. AM 11493) in Chicago. MB is grateful 
to CSIR, India, for a scholarship. 
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SOLVENT EFFECT ON THE ULTRAVIOLET ABSORPTION SPECTRA OF ORTHO- AND 

PA RA-NITROANISOLES 


M. A. SHASHIDHAR, D. K. DESHPANDE and K. SURYANARAYANA RAO 
Physics Department, Karnatak University^ Dharwar-S, Karnataka 


A GENERAL programme has been undertaken in 
this laboratory to investigate the absorption and 
emission spectra in solution in solvents with a 
view to using the results to determine the dipole 
moments of molecules in their electronic excited 
states. As a first step in this programme, the 
authors have studied the absorption spectra of 
0 . tho- and para-nitroanisoles in different solvents and 
the results are reported and discussed. 

Following Suppan- the magnitude and direction 
of the solvent shift of the absorption band between 
solvents a and b with nearly equal refractive index 
is given by the equation 

- AE,.;. = A/(Dj,_, (1) 

where is i-he solvent shift in the absorp¬ 

tion band between the solvents a and b, /y f 
is the difference between the f (D) values corres¬ 
ponding to the solvents a and b where /(D) = 
2 (D — 1)/(2D + 1) (D is the dielectric constant), 
is the dipole moment of the solute molecule 
in the excited state of the molecule, is the 

dipole moment of the solute molecule in the 
ground state, is the cavity radius of the 
molecule in the ground state and is assumed 
toi be equal to the cavity radius of the molecule 
in the excited state, assuming that the molecular 
volume does not change appreciably on excitation. 

The absorption spectra of pure samples of para- 
nitroanisole in cyclohexane, carbontetrachloride, 
decalin, ^-heptane-, /i-butyl acetate, n-amyl acetate 
, and tetrahydrofuran and of ortho-nitroanisole in 
n-heptane, n-butyl acetate, n-amyl acetate, tetra- 
hydrofuran, cyclohexane, benzene and toluene have 
been recorded on Beckmann DK2A spectrophoto¬ 
meter. The maximum of absorption band for each 
of the two solutes corresponding to the first excited 
state has been located in different solvents and 
thus the values of the AE have been obtained. 

The static dielectric constants of the pure solvents 
have been measured at 1 MHz and at 25° zh 1° C 
with the help of a circuit comprising Franklin 
Oscillator-wavemeter combination. 

The refractive indices for the sodium line of the 
solvents have been measured with an Abbe’ type 
refractometer and the values are accurate up to the 
third decimal place. The dipole moments of the solutes 
have been determined in dilute solutions using the 


modified Guggenheim’s method^. The cavity radius 
in each solute has been assumed to be approximately 
equal to the molecular radius of the solute molecule 
and has been estimated in each case by calculating 
the molecular volume using atomic increatments'^ 
instead of using the equivalent shell method^. 

The measured values of the dielectric constants 
D and refractive indices n of the solvents used in 
the present investigation, the estimated values of 
the functions, 


,6(D) = Jg:^-Jjand/(D) = 


2 (D - I) 
(2 D -f- 1) 


and the maximum of absorption band (cm'^ 
corresponding to each solvent for the two solute 
molecLies are collected in Table I. The experi¬ 
mentally determined ground state dipole moment 
values the estimated values of the cavity radius 
and ttie dipole moments obtained in this study 
from equation (1) for the two' solute molecules are 
given at the foot of this table. The plots of 
solvents shift versus f (D) and 0 (D) functions 
for the two solute molecules are shown in 
(Figs. 1 and 2). 



Both the plots v,„„ versus f (D) aad 
versus <t> (D) for both the solute molecules lie 
on reasonably good straight lines and seem to show 





Solvent shifts of ortho- and para-nitroanisoles {band 



Solvents 

D 

/(D) 

^(D) 


Vmax in cm-^ 



orthc-nitro- 

anisole 

para-nitro- 

anisole 

1. 

w-heptane 

1-96 

0-390 

0-242 

1-401 

32563 

32458 

2. 

/2-butyl acetate 

2-27 

0-639 

0-298 

1-395 

31338 

31939 

3. 

/2-amyl acetate 

2-17 

0-438 

0-281 

1-400 

31586 

32458 

4. 

Cyclohexane 

2-58 

0-513 

0-345 

1-425 

32777 

32510 

5. 

Carbon tetrachloride 

2-22 

0-449 

0-289 

1-459 

31990 

32353 

6. 

Tetrahydrofuran 

3*22 

0-597 

- 0-425 

1-408 

31420 

31787 

7. 

Benzene 

2-28 

0-461 

0-299 

1-499 

31388 


8. 

Toluene 

2-56 

0-510 

0-342 

1*495 

31487 

. . 

9. 

Decalin 

2-17 

0-438 

0-281 

1-476 

32353 

32300 

10. 

Dioxane 

2-95 

0-565 

0-394 

1-409 

28893 

31289 

11. 

Acetone 

21-00 

0-933 

0-875 

1-362 

30479 

30294 


1^6 


= 4*83D; = 3-043A; 

= 17-9 ±4*0D; 



Pg = 4-95 T>; Qg —Z ‘043 A 
= 23-8 ± 1-OD. 

The ground state moment values for the two solute 
molecules increase from ortho-isomer to para- 
isomer. This may indicate that the positive end 
of methoxy dipoles in these isomers is towards 
the benzene ring, since it is known that the nitro 
group is symmetrical with its resultant moment 
acting in the direction of the group valence bond. 
However, the difference in the moments of these 
two isomers is not well outside the experimental 
errors. But the increase in the dipole moment from 
the ortho-isomer to the para-isomer in the excited 
state seems to support this point. The dipole 
moment of the para-isomer in the ground state as 
well as in the excited state is larger than that of 
the ortho-isomer which may mean that in the former 
molecule there is more transfer of charge into the 
ring than in the latter. 


Fig. 2 

less scatter than those molecules reported in the 
literatureThe change in either f (D) or 0 (D) 
with of different solvents seems to be smaller 

and correspondingly, the plots are steeper. There¬ 
fore the change in the dipole moment upon electronic 
excitation is larger and therefore the dipole moment 
in the excited state is rather large for these mole¬ 
cules compared with those reported in the literature. 
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OXIDATiON OF VALINE, LEUCINE AND PHENYL ALANINE BY CHLORAMINE-T 

D. S. MAHADEVAPPA and H. M. K. NAIDU 
Department of Post-graduate Studies and Research in Chemistry, Manasagangothri, 
University of Mysore, Mysore 570006, India 


Abstract 

Chloramine-T oxidises valine, leucine and phenyl alanine in various solvent media and the 
reaction is stoichiometric with a four electron change in buffer medium of pH 4-6. Back titration 
procedures for the estimation of these essential amino-acids in a buffer medium of pH 5 have been 
described. The products are the corresponding nitriles and p-toluene sulphonamide. The effect 
of foreign ions and other amino-acids on the oxidation has been investigated. 


S EVERAL applications of chloramine-T (CAT) 
as an oxidant in the estimation of compounds of 
biochemical origin have been made recently^’^. In the' 
present investigations, we have examined the behaviour 
of CAT as an oxidimetric reagent for the estimation 
of valine, leucine and phenyl alanine (PAN). It was 
found that these essential amino-acids are oxidized 
by CAT at room temperature in several solvent media. 
However, a stoichiometric oxidation with a 4- 
electron change is noticed at pH 5. Back titration 
procedures had to be adopted as the reaction was not 
fast enough for a direct titration with a visual o^ 
potentiometric end-points. 

Materials and Methods 

DL-valine (BDH), leucine (Diamalt—West Germany) 
and DL-jS-phenyl alanine (BDH), were recrystallized 
from aqueous medium and the purity was checked 
by the standard acetous perchloric acid method^ 
Chloramine-T (E’Merck) was purified by the method 


of Morris et al^. and the solution was standardised 
by the iodometric method. Reagent grade chemicals 
were used in preparing other solutions. 

Preliminary experiments indicated that one m. 
mole of the amino-acid could consume 2 m. moles 
of CAT at pH 4-6 only. At other pH values, lower 
values were obtained. Even in presence of mineral 
acids (HCl, HaS 04 and HCIO 4 , 0 • 25-1 • 00 M), this 
ratio was consideiably lower. 

Recommended Procedure 

Solutions of the amino-acid (0* 1-3*0 m. moles) in 
acetate buffer of pH 5*0 were pipetted to a measured 
excess (10-20%) of 0*1 N CAT. The reaction mixture 
was set aside for 30-40 minutes and the unconsumed 
CAT was estimated iodometrically. A blank titra¬ 
tion was carried out with the same volume Of 
CAT. 

Some results of analyses are given in Table I. The 
results are accurate within 0*5%. 


Table I 


Estimation of valine, leucine and phenyl alanine by chloramine-T in pH 5 buffer medium 

Amounts are expressed in mg. 



Valine 



Leucine 


Phenyl alanine 

Taken 

Found 

% Error 

Taken 

Found 

% Error 

Taken 

Found 

% Error 

2*00 

2*01 

+0-50 

4*00 

3-99 

-0*25 

4-00 

4*01 

+0*25 

4 00 

4 01 

+0 25 

6*00 

6-01 

-017 

6*00 

6*01 

+0*17 

6*00 

5*99 

-0*17 

8*00 

8*02 

+0-25 

• 8*00 

8*02 

+0-25 

8*00 

8*00 

0*00 

10*00 

10*00 

0*00 

10*00 

10*02 

+ 0*20 

10*00 

10*01 

-fOlO 

12*00 

12*02 

-0*17 

20*00 

19*98 

- 0*10 

12*00 

12*00 

0*00 

15*00 

14*97 

- 0*20 

25*00 

24*95 

- 0*20 

15*00 

15*01 

-1-0-07 

20*00 

19*94 

-0*30 

30*00 

30*06 

+ 0*20 

20*00 

20*01 

+0*05 

25*00 

24-95 

-0 20 

35*00 

34*92 

-0*23 

40*00 

40*00 

■+0*05 

30*00 

29*94 

- 0 * 20 , 

40*00 

39*92 

- 0*20 
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Results and Disclssicn 

The 1: 2 stoichiometry obser\ed for the oxidation 
of amino-acids by CAT can be represented as: 

R"CH (NH,) COOH + 2 RNCl Na--> 

2 RNHo -f R"CN + COo + NaCl 
where R -CH 3 C 6 H 4 SO 2 and R^' is (CH 3 ) 2 CH 
for valine, (CH 3 ) 2 CHCH 2 for leucine and CeHsCHa 
for phenyl alanine. 

Paper chromatography- was used to identify the 
sulphonamide (R/ == 0-905). Benzyl alcohol satu¬ 
rated with water was used as the solvent with 0-5% 
vanillin in 1 % HCl solution in ethanol as the spray 
reagent. The nitriles formed, namely, 2-methyl pro- 
pionitrile, 2 -methyl butyronitrile and phenyl aceto¬ 
nitrile were detected by their colour reactions^ with 
hydroxylamine and ferric chloride. 

The rate of oxidation of the amino-acids by CAT 
is highly retarded in sulphuric and perchloric acid 
media. The same trend was observed in the oxida¬ 
tion of unsaturated alcohols by CAT®’"^. This could 
probably be attributed to the combined specific 
inhibitory effect of H+, 804 ““ and H+, CIO 4 " ions. In 
contrast, presence of hydrochloric acid accelerated 
the reaction between CAT and unsaturated alcohols, 
while a retardation effect is noticed in the present 
case. It is likely that protonated HOCl is not the 
species® responsible for the oxidation of amino-acids. 

The presence of foreign ions such as Ba^+, Zn2+, 
NOs", SO 4 " and P 04 "“ and sodium chloride (up to 


0*2 n^ole) had no effect on the rate or stoichiometry 
of oxidation of amino-acids by CAT. Further, the 
stoichiometry is unaffected by a reversal of the order 
of addition of oxidant and the amino-acid. 

The rapid rate of oxidation at pH 4-6 can probably 
be attributed to the rapid disproportionation of mono- 
chloramine-T present in acidified CAT solutions 
to dichloramine-T and p-toluene sulphonamide in this 
pH range, as suggested by Higuchi et alF It is also to 
be noted that the isoelectric points of these amino - 
acids lie within this pH range. 
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ISOLATION AND CHARACTERIZATION OF SOME NEW FORMATE UTILIZING BACTERIA 

T. S. CHANDRA and Y. I. SHETHNA 

Microbiology and Cell Biology Laboratory, Indian Institute of Science, Bangalore 560012, India 

Abstract 

Five isolates degrading and assimilating formate were isolated from chicken dung. Charac¬ 
terization indicated two different types. One of these belonged to the genus Alcaligenes and assi¬ 
milated formate autotrophically. The other four isolates were identical, belonged to the genus 
Protaminobacter and assimilated formate heterotrophically by the serine pathway. 


Introduction 

PORMATE, the simplest of organic compounds is oxi- 
* dized by a number of bacteria, plants and animals^”^. 
However, only a few bacteria utilize it as a sole carbon 
source and its assimilation involves two different 
pathways.' Organisms like Pseudomonas AMI assi¬ 
milate it by the serine pathway3, while Ps. oxalaticus. 
Bacterium formoxidans, Flydrogenomonas . eutropha 
Z-1 and Thiobacillus novellus (see discussion) assimi¬ 
late it autotrophically. The fact that only a few 
cases of autotrophic growth on formate have been 
reported indicates that this may be a rare type of 
metabolism as considerations of economy may favour 


the selection of organisms such as Ps. AMI which 
conserve the reduction level of formate^. The only 
other Cl organic compound on which autotrophic, 
•growth has been recorded is oh methanol by Micros 
coccus denitrificans^. As these Ci compounds are 
at the borderline between organic and inorganic, a. 
wider study of autotrophic growth on such compounds 
in a number of genera can be expected to throw light 
on the biochemical basis of facultative autotrophy. 

We report here the isolation and characterization 
of an autotrophic formate-utilizing bacterium Alcali¬ 
genes FORi and heterotrophic Protaminobacter EORa 
from chicken dung by enrichment culture with formate 
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as sole carbon source. These isolates differ physio¬ 
logically from other formate utilizers already known. 

Methods 


Table I 

Description of the isolates 


isolation and identification .—The media, isolation 
and identification procedures were the same as des¬ 
cribed by Chandra and Shethna®, except that 0-2% 
(w/v) of sodium formate was substituted for oxalate. 

The substrate assimilation and^generation time 
-determinations were also done essentially as reported 
in the above paper. 

Preparation of extracts .—The cells were grown as 
described in Table III, washed and stored below 0°C 
until used. Extracts in 0*05 M-potassium phosphate 
buffer pH 7-0 were obtained either by grinding with 
glass powder or by disrupting in a Raytheon Model 
DF 101 sonicator for 10 min at 0° C and centrifuged 
in Sorvall RC2-B at 27000 x g for 15 min. The super¬ 
natant was used for the enzyme assays. 

Enzyme assays .—^All spectrophotometric assays were 
carried out in a Pye-Unicam spectrophotometer. 
Formate dehydrogenase (EC 1.2. .1.2), hydroxypyruvate 
reductase (EC 1.1.1.29) and ribulose diphosphate 
carboxylase (EC 4.1.1.39) were assayed by standard 
procedures’’^’®. Protein was determined by the 
method of Lowry et aP. All the cofactors and fine 
chemicals were obtained from Sigma Chemical Co., 
U.S.A., 

Results and Discussion . 


Alcaligenes Protaminobacter 

FORi FORo 


Cellular 

morphology 


0-75-l-5/.ni, 
Gram negative 
coccobacilli, 
non-motile 
non-flagellated. 


0^75-1-5 pm, 
Gram negative 
coccobacilli. 

Few cells with a 
central unstained 
area. Non-motile 
non-flagellated. 


Colonies on formate, 2-3 mm, whitish, 2-3 mm, crea- 
gelatin, starch and translucent, con- mish white, opa- 
nutrient agar in vex, entire-edged que, convex, 

3-4 days miooth, glisten- entire-edged, 

smooth, glisten¬ 
ing mucoid. 

Growth in nutrient Turbid Highly turbid 

Z>/w/ 2 ( 72 hr) 


Tests : 


Action on milk Acidic 
N itrate reduction * -f 

Citrate utilization -}- 

Starch hydrolysis — 


Acid formation in Hugh 
and Leifsons' basal 
mediiim^^ with : * * 


Alkaline 

+ 

+ 


Enrichment yielded several cultures many of which 
were pink pigmented. Five colourless colonies were 
studied for the cellular, colony and biochemical 
characteristics (Table I). Four were identical in their 
cultural and biochemical properties and were desig¬ 
nated as Protaminobacter FOR 2 and one was designated 
Alcaligenes FORi. The growth on Q and C 2 com¬ 
pounds, uptake of oxygen and enzyme studies were 
determined with one isolate from each type mentioned 
above. 

All the five Isolates were. negative for the . n'lethyl 
red, Voges-Proskauer, HgS production, indole formation, 
cellulose degradation, alginate utilization, and hydro¬ 
lysis of arginine, casein or gelatin. No growth was 
observed with 0*2% formate or 0-2% formate plus 
0*2% acetate, malate or succinaie anaerobically. 
Acetate,, malate and succinate supported growth 
aerobically as . the scle carbon source. All were posi¬ 
tive, for. the oxidase, catalase and urea hydrolysis tests.. 
Characteristics in which the isolates varied are shown 
in Table L 

Even with a heavy inoculum from nutrient agar 
slants v^.FORi was noted to alkalise formate only 
after a 4-5 day period, but subsequent transfers in 
formate medium led to a more rapid growth. The 
generation time on 0-3% and 0*5% forn-ate was 13-14- 


Glucose 

+ 

_ 

Sucrose 


— 

Lactose 

-L. 

_ 

Glycerol 

>_ 

+ 

Fructose 

— 

■ 4" 

Arabinose 

+ 

4- 

Xylose 

•+- 


Galactose 

4- 

4- 

Maltose 



Mannitol 

— 

4- 


— = No growth or negative reaction; 

4- = Growth or positive reaction. 

* Nitrate is reduced beyond nitrite in Pr.FOR^, 
** No gas was produced with any of the sugarL 
No acid was produced with glucose, sucrose or lactose 
anaerobically. /i-FOR^ formed acid from lactose 
aerobically only after 2-4 days. 

hours with an increasing lag period of 14 and 18 hours 
respectively as noted even in Ry. oxalaticus'^^. Growth 
on 0*3% formate could not be stimulated by biotin 
(150 Mg/100 ml). One per cent formate completely 
inhibited growth. 

^-FORi assimilated only formate and none of the. 
other Cl compounds (Table II). Pr-FORs. assimi¬ 
lated a number of Cj compounds'in addition to formate. 
The stimulation of growth of y4.FORi,and Pr-FORg- 
by yeast extract on oxalate and a few Cj compounds, 
was also tested as yeast extract was found to ’stimu- 
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late growth of T. novellus on methanol and formamide 
(Chandra and Shethna, unpublished observation). 
However, no increase in growth in presence of yeast 
extract and compound compared to controls with 
yeast extract alone or Ci substrate alor.e was noted. 

Table II 

Assimilation of and other compounds. 

The absorbance was measured at 650 nm in a Bausch 
and Lomb Spectronic-20 colorimeter after 5-7 days of 
incubation on a rotary shaker. The turbidity has been 
recorded without subtracting the control values 


Substrates 

(0*2% w/v) 

Alcaligenes 

FORi 

Without With 
yeast 0 • 02% 

extract yeast 
extract 

Protaminobacter 

FORg 

Without With 
yeast 0*02% 
extract yeast 
extract 

None 

0*05 

O-IO 

0*04 

0-09 

Formate 

0*23 

— 

0*23 

— 

Oxalate 

003 

0*11 

0*02 

0-08 

Methanol 

0*05 

0*11 

0*02 

0*10 

Ethanol 

0*04 

0*12 

018 

— 

Methylamine 

0*05 

0*09 

0*32 

— 

Formamide 

0*06 

Oil 

0*29 

— 

Ethylamine 

0*06 

— 

0*04 

— 

Formaldehyde 

0*04 

— 

0*04 

*- 

Trimethylamine 

— 

—* 

0*18 

— 

Ethanolamine 

— 

— 

0*04 

— 

Butylamine 

— 

— 

0*03 

— 

Hg-COg-air* 

No 

growth 

— 

No 

growth 

— 


— = Not tested. 

* TesU.d as described by Chandra and Shethna®. 


The biochemical characteristics of Pr. FOR 2 indicate 
that it is a facultative n“ethylotroph closely resembling 
Ps.aminovorans^^ and bacterium 5 BF®. On account 
of-.its non-flagellation and nutrition.al characteristics, 
it. has been identified as belonging to the genus Pro- 
taminobacter. Although it is non-pigmented, it differs 
frpm the 4 varieties of Pr. alboflavus mentioned in 
Bergey’s Manuafl^ in a few nutritional characteristics- 
‘ A. FORx possesses cellular, biochemical and nutri¬ 
tional characteristics that agree with the description 
of the Achromobacter genus in Bergey’s ManuaF’. 
However, its properties like facultative autotrophic 
nature (discussed later), non-flagellation, and acid 
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production from sugars aerobically agree even better 
with the emended description of the genus Alcaligenes 
by Henrie et In view of the uncertain status of 
the genus Achromobacter pointed out by the above 
authors, we have identified this isolate as belonging 
to the genus Alcaligenes. Its closest resemblance 
is with Bacterium formoxidans^^ but differs from it 
in the production of acid from milk and sugars, and 
in not utilizing ethyl alcohol. It is different from 
Bacterium formiciim^^ which is known to grow on 
formate plus succinate or malate anaerobically. 

The oxidation of formate (Table III) was completely 
inhibited by 1 mM NaHaPOg, an inhibitor of formate 
dehydrogenase^^ in the case of A. FORi similar to 
the observation with Ps^ oxalaiicus^'^. Only partial 
inhibition was noted with Pr. FORg as in Ps. AMH^. 
The oxidation of inorganic substrates, hydrogen and 
thiosulfate was noted with formate grown H. eutrppha 
and T. novellus (Chandra and Shethna, 
unpublished observation) respectively. However, 
A. FORi and Pr. FOR 2 did not oxidize thiosulfate or 
nitrite. 

Table III 

Oxidative properties of A. FOR^. and Pr. FOR^. 
Cells Were grown in 0-3% formate for 3-4 days with 
adaition of 0* 3% formate further after 2 days. The pH. 
was maintained at 7 • 2 by the addition of 2N HCl, The 
assay system was the same as described by Chandra and 
Shethna® 


liters of O 2 % inhibition of 
Organism uptake/hr/mg dry QOg* with ImM 
wt with 30 /X moles NaHoPOg 
formate 


Alcaligenes FORi 

38-42 (2) 

100(2) 

Protaminobacter 

-FORg 

31-47 (2) 

100(2) 


* Cells were preincubated with NaHgPOg for 
15 min. In Pr. FORg 100% inhibition was observed 
only in the first 20 min after which period there was 
only 73% inhibition. In A. FOR^ there was 100% 
inhibition even after 20 min. 

The number in parenthesis indicates the number 
of determinativons. 

The specific activity of NAD-linked formate dehydro¬ 
genase in A. FORi and Pr. FOR 2 was 0*260 and 0*182 
units/mg protein respectively. The specific activity 
of hydroxypyruvate reductase in A. FORi was low 
with a value of 0-037 units/mg protein with NADH 
and 0*02 with NADPH as electron donors. This 
observation ruled out the heterotrophic serine pathway 
as the major route of formate carbon assimilation ’in 
this- culture. Ribulose diphosphate carboxylase the 
key enzyme of the alternative autotrophic pathway 
of formate carbon assimilation was investigated in 
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A. FORi extract and was detected at a specific acti¬ 
vity of 10 m. moles of phosphoglyceric acid formed/ 
min/mg protein. It is reported^’ that in some auto¬ 
trophic bacteria natural macromolecular inhibitors 
of ribulose diphosphate carboxylase occur giving 
rise to low activities of this enzyme. It is possible 
that this could be the reason for the low activity of 
ribulose diphosphate carboxylase in A, FORi and needs 
further investigation. It is therefore tentatively con¬ 
cluded that A. FORi grows autotrophically on formate. 
In F/'.F0R2 the specific activity of hydroxypyruvatc 
reductase with NADH as electron donor was high 
(0*40 units/mg protien) indicating the heterotrophic 
serine pathway as the major metabolic route of formate 
carbon assimilation as in Ps. AMI and AM2^®. In 
view of the good activity of this enzyme the presence 
of ribulose diphosphate carboxylase was not further 
examined. 

Relatively few attempts have been made to isolate 
formate utilizing bacteria^®’^^’^^. The autotrophic 
pathway of formate assimilation has been conclusively 
demonstrated only in 4 non-photosynthetic organisms, 
viz,, Ps. oxalaticus^y H. eutropha Z-F^, B. formoxidans^^ 
and T. novellus^^ by radioactive and/or enzymic studies. 
Evidence in Nitrobacter winogradskyi and Thiobacillus 
A2 is lacking although the authors have reported 
that they utilize formate^^”^^. Of the four organisms 
mentioned, B.formoxidans is the only autotroph 
obtained from soil directly by enrichment with formate. 
Our results indicate that A. FORi obtained by similar 
procedure is one of the few organisms that can assimi¬ 
late formate autotrophically and Pr. FOR2 is a hetero- 
troph like most facultative methylotrophs. 

T. S. C. gratefully acknowledges the award of a 
Junior Research Fellowship by the University Grants 
Commission. 
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NEW EVIDENCE OF MAGNETIC POLE VARIATIONS 


Scientists, including a team from the Australian 
National University in Canberra, are uncovering 
increasing evidence that the earth’s magnetic poles 
have migrated dramatically in the past The 
Australian National University’s Research School of 
Earth Sciences research team has developed 
techniques which may allow them to reconstruct 


in detail the variations of the geomagnetic field in 
Australia over the past 30,000 years. The technique 
involves taking long, undisturbed oriented cores of 
sediment from the bottom of lakes and analysing 
their magnetic records. (Australian Information 
Service, Canberra, ACJT 2600.) 



657 


yoL.45, No. 18 
8ept, 20, 1976 


LETfERS TO THE EDITOR 


SPIN OF THE 1251 KeV LEVEL IN ^’Nb ^ 

The ground state spin of js estimated^ to be 
1/2+. The 1251 KeV level of first proposed 

by Hofstetter and Sugihara-, is fed by the 1410 KeV 
beta group from with an intensity of 3*1% 
and a log ft value 8*1. From different measure- 
meiit8-’3’4 the possible spin-parity characters of the 
1251 KeV level are l/2~, 3/2+ and 5/2+. The 
corresponding 1*41 MeV beta transition, then, shall 
be of non-unique or unique first forbidden type or 
a second forbidden case. A measurement of 
angular correlation will shed light on the spin- 
parity nature of the 1251 KeV level. Hence a 
careful measurement of the anisotropy of the 1-41 
(^)-O*508 MeV ( 7 ) cascade in the decay of ^'^Zr 
nucleus is undertaken. Such an attempt does not 
appear to have been done earlier. The experiment 
is carried out on a conventional fast-slow scintilla¬ 
tion asiembly. t 

The value of ^-7 anisotropy, A, thus obtained 
is 0*481 ± 0’124. From this, the value of the 
correlation coefficient, A 2 (^,7) = e, is deter¬ 
mined to be 0-297 it 0-086. 

The large value of A excludes the possibility of 
the spin of the 1251 KeV level being 1/2" inasmuch 
ai^ A is zero for an intermediate state with a spin 
1/2. If it is 3/2+, the beta transition will be an 
allowed one. The value of A is zero in this case 
alao^ wdiich is contrary to the experiment. Thus 
the 3/2+ possibility is excluded. A 5/2+ assign¬ 
ment* classifies the transition as second forbidden 
type. However, the log ft value 8*1 is too low for 
the beta transition to be of second forbidden type. 
Also, the absence of a gamma transition from 
1251 KeV state to the ground state of 97Nb, which 
will be of E 2 type if the spin of the initial state were 
5/2+, rules out this possibility. Finally we have 
to consider the two' choices 3/2' and 5/2". The 
latter possibility classifies the 1-41 MeV beta 
transition to be of unique first forbidden type for 
which Ao (^) could be theoretically computed® 
to be — 0-75. A 2 (/?) determined from experi¬ 
mental correlation coefficient Ao (/S, 7) is 
— 0-556 ± 0-160. From the close agreement 
between these two within experimental uncertainties, 
we infer the spin of the 1251 KeV level as 5/2". 
On the other hand, if the spin of the 1251 KeV 
level were to be 3/2", the 1410 KeV beta transi¬ 
tion would be a non-unique first forbidden transi¬ 


tion. . The ^ of the transition is 13-14, which is 
greater than - 1 (= 2-76). So if the ^ 
approximation were to be valid in this case, we 
expect isotropic ^-7 directional correlation and a 
statistical shape. A measurement of the spectrum 
shape of the 1-41 MeV transition would help not 
only in confirming or rejecting the 3/2" possibility 
but also in assigning to the 1251 KeV level of 
^^Nb uniquely 5/2' or 3/2" character, which are 
concluded in the present investigation, though the 
5/2" assignment seems more probable. 


The Laboratories for 
Nuclear Research, 
Andhra University, 
Waltair, May 10, 1976. 


D. K. PjRIYADARSINI. 
D. L. Sastry. 

B. Vema Reddy, 

M. Srinivasa Rao., 
B. R. Sastry. 

V. Seshagiri Rao. 
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Atomic absorption spectrophotometric 

ANALYSIS OF THE SEEDS OF STRYCHONUS 

potatoram linn. 

Strychonus potatoram Linn, is a natural poly- 
electrolyte of local origin and belongs to the 
family “STRYCHNACEAE” (formerly Loganiaceae). 
The seed is used for clearing muddy water^ and 
has long been recognised for its medicinal 
properties+2 Complex polysaccharides and other 
organic constituents^’^ have been reported in these 
seeds. 

In the present studies the ash of the seeds was 
used for the estimation of metallic constituents by 
standard methods. However, metals like Ni, Co, 
Bi, Ag, Zn and Fe were estimated by atomic 
absorption spectrophotometric analysis (Perkin Elmer 
Make A.A.S.). 

The ash was mixed with 40 ml of HCl (1:1) 
and digested for 30 minutes on a water-bath. The 
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extract was used for the qualitative and quantitative m.p. 225^ C. It gave a positive ferric reaction 

analysis of inorganic constituents of the seeds, and it' developed a yellow coloration in aqueous 

Elements were detected by seniijnjcrp:. ^nd ciicro^ sodium-hydroxide. Mass spectrum indicated the 

analysis. Blank tests were also carried out for M+ peak (366) which is in agreement with the 


comparison. 

The following are the results of analysis 
expressed in percentages of the seed : 

- (1) Oorganic matter : 78 * 7 %,‘ (2) Silica : 
0*0155%. (3) Ga : 0*225%, (4) Mg : 0*131%v 
and (5) Mn : 0'00137o. The atomic absorption 
spectrophotometric analysis was carried out for 
nickel, cobalt, bismuth, silver, zinc and iron and 
the results, are. as follows in ppm : 

Ni : 220, CO : 30, Bi ; 50, Ag : 15, Zn : 190 and 
Fe : 120. 

Generally, silver ^ is not obtainable even in trace 
amount in any Indian plant®. Deb et al.^ have 
reported 5 ppm silver in edible algae of Manipur. 
The present studies, however, indicate the presence 
of 15 ppm silver, in Nirmali Seeds. The presence 
of 220 ppm of nickel seems to be quite high. 

Dept, of Chemistry, D, M. Dharmadhikari. 
Institute of Science, V. S. Darshane. 

Nagpur, March 12, 1976. V, V, Deshpande. 
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SYNTHESIS OF A NEW PHENAZJNE 
Phenazine systems are well known for their utility 
as dyes. Several studies have been made to establish 
their pharmacological utility. Streptomyces griseo- 
liiteus is known . to produce phenazine compounds 
having carboxyl group or alkyl groupl. Hydroxy, 
methoxy and aminophenazines have been thoroughly 
studied for their insecticidal valued. It is therefore 
proposed to synthesize a hydroxyphenazine with an 
alkayl side chain, which may have Useful physio¬ 
logical action. 

2, 5-Dihydroxy-1 : 4-benzoquinone [I] reacts with 
orthophenylenediamine forming 2, 3-dihydroxyphena- 
zine [II]'"^. Embelin; 2, 5-dihydroxy-6-undecyl-l : 4- 
benzoquinone [III] has been condensed with 
orthophenylenediamine in 1 : 1 molar proportion in 
acetic acid as solvent. The reaction mixture on 
working up gave a red • crystalline substance 


molecular formula CogH-^^OoNo. IR. spectra data 
3200 cm-L (-OH), f625 cm"! *^(~C=:N~) and uv 
absorptions at 253*5 nm (log e, 5*24), 260 nm 

(log e, 5*24) 391 nm (log e, 4*84), showed the- 
compOLind to be a phenazine derivative. 





The presence of hydroxyl groups has been 
evidenced by the formation of acetate [V], m.p. 
118° C, by refluxing the compound with acetic 
anhydride-sodium acetate. [V] showed the uv 
absorptions 253*5 nm (log e, 5*13) and 365 nm 
(log e, 4*22) characteristic of phenazine derivatives': 
Proton-magnetic resonance spectrum recorded 'on 
Brucker WH 90 in deuterodimethyl sulfoxide as. 
solvent showed 7*23 § (H, aromatic) 7*72 5’ (2 Hj 
aromatic) and 8*02 5 ( 2 H, aromatic) which is in 
agreement with the structure [IV]. Protons of the 
aliphatic side chain were observed in the region. 
2*5 5 to •3-*5 5. prominent peaks recorded in the 
mass spectrum (70ev) 366 (M+ 5*8%); 2261 

(M+- 140, 12*5%) ; 212 (MT - 154, 100%) and 
184 (212-28, 90*5%), confirm the structure [IV] 
for the condensation product of embelin. withu 
orthophenylenediamine. Intense peak at m/e 212 is 
attributed to. the formation of radical ion [Vij. 
Aliphatic side chain fragment (154) 

has also been recorded. 

More conclusive evidence for the structure of the- 
condensation product [IV] has. been obtained 
through the NMR spectrum of the acetate [V] in 
deuterochloroform, which showed signals 0*95 5 
(3H, t, aliphatic CH.>) ; 1*36 5 (18 H aliphatic 
protons) ; 3*45 5 (2 H, t, benzylic protons) ; 2*47 ^ 
(3 H, ..y, -COCH 3 ) ; 2*52 5 (3 H, i*, -COCH 3 ) ; and 
8*13 5 (1 H, aromatic H). Four aromatic protons 
were indicated by signals at 7*92 5 and 8*31 5. 

Further work in the field is in progress. Author 
is. thankful tQ Prof. . B. Franck for N.M.R., I.Rl* 
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and mass spectra and to Sri. P. S. Sastry to uv 
spectra. Thanks are due to Prof. E. V. Sundaram, 
Head of the Department of Chemistry and to 
Prof. K. Venkata Ramiah, Director, P.G. Centre, 
for their encouragement. 

Dept, of Chemistry, T. V. Padmanabha Rao. 
Post-Graduate Centre, 

Vidyaranyapuri 506 009, 

Warangal (A.P.), India, Ociober 11, 1975. 
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CONVERSION OF TARAXASTERYL ACETATE 
INTO TARAXASTANE 3^3-20 DIOL 

Epoxidation (PBA) of taraxasteryl acetate^ (I) 
gives a mixture of two stereoisomeric epoxides 
(TLC) (CoQ-epimers). One of these epoxides (less 
polar), C^oH-oO.^, M+ 484, m.p. 236-38° (hexane + 
10% benzene) has been isolated in the TLC pure 
state by chromatography. It shows IR absorptions 
at 1724, 1250 cm-i (acetate) and NMR (CCI4) 
signals at r : 9-17, 9-14, 9-07, 9-04, 8-97, 8-9 
(21 H, methyls at C 4 , Cg, C^q, C^^, C^^ and ; 
8*07 (3 H, acetate methyl at C 3 ) ; 7*4 (2 H, 
CHo protons at Cog) and 5*6 (1 H, t, C^-proton). 

LAH reduction of the epoxide gives a diol (II), 
M+ 444, m.p. 266-68°, (a)^^ - 9° 
(c, 1*5). It shows IR absorptions at 3344 (OH) 
and NMR (CHCl.^) signals at r: 9*2, 9*14, 9*0, 
8*93, 8*9 (21 H, methyls at C^, Cg, C;,^, 0 ^ 4 , C^^ 
and Cjj)) ; 8*8 (3 H, . 9 , methyl at C^o) and a 
triplet at 6*8 (1 H, Cg-proton). Acetylation of 
(II) (Aco O/Py) affords a monoacetate (III), 
Cg 4 H- 40 g, M+ 486, m.p. 276-80° (hexane), 
(a)j^ zt 0°. It shows IR absorptions at 3448 (OH), 
1718, 1266 cm'i (acetate) and NMR (CCI4) 

signals at r: 9*18, 9*15, 9*0, 8*9 (21 H, methyls 
at C 4 , Cg, C 40 , C 34 , and C^^) ; 8*86 (3 H, . 9 , 
methyl at Coo) ’ acetate methyl at Cg) 

and a triplet centred at 5*57 (1 H, Cg-proton). 

Two .taraxastane 3 ^-20 diols which are epimeric 
at Coo described in literatures’^. A com¬ 

parison. of the IR spectrum of diol (II) with that 
of 20-epi-i/r-taraxastane, 3 /5-20 diol'"^, isolated from 
black dammar resin, suggests a close relationship 
between the two compounds. However, some 
differences were observed in the NMR spectra of 
their monoacetates-"^ especially in the methyl region 
signals. In addition, the physical constants 
especially, the ontic^'l rotation of the two- 
diols and their monoacetates are found to he 


different [Lit.^ records for 20-epi-|^j-taraxastane- 
3 1^-20 diol, m.p. 261-63°, (a)^ 0° ; monoacetate, 

m.p. 266-67°, (a)^ . 4 - 23'‘1. 




However, the physical constants of both (II) and 
( 111 ) are in close agreement with those reported 
for taraxastane 3 p-20 diol^ and its monoacetate. 
[Lit.2 records for yj-taraxastane 3 1^-20 diol, nup. 
270-72°, (a)^^ — 10*9°, monoacetate, m.p. 281-84°, 
(^), - 1 - 5 °]. 

It therefore appears that diol (II) is identical 
with 'jyi-taraxastane 3 ^-20 diol, isolated from 
manila elemi resin. A direct comparison between 
the two, however, could not be made due to thei 
non-availability of the sample of yj-taraxastane 
3 13-20 diol. 

National Chemical N. S. Bankar.*’*- 

Laboratory, Poona- 8 , S. V. Hiremath. 

December 15, 1975. G. H. Kulkarni. 
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STUDIES ON PESTICIDES 
Part I. Some Halogeno-polynitro Phenyl, Tolyl and 
Naphthyl Thiocyanates 

Nitro phenyl, thiocyanates have been claimed to 
be toxicants for fungii’-, bacteria, moulds and other 
pests'"^’-*. The pesticides also show some tuber¬ 
culostatic and acaricidal activityIncorporation of 
one or more substituents of elecrophilic character 
in the ortho or para positions to the thiocyanate 
group results in an increase of both bacteriostatic 
and fungistatic activity*". It has been suggested 
that these compounds exert their anti-microhial 
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activity by aa intra-cellular interaction of —SH. 
enzyme^. 

In view of the known pesticidal activity of nitro 
phenyl thiocyanates, the synthesis of some analogues 
of these compounds containing methyl, halogens 
and other substituents at various positions in the 
ring and their pesticidal activity have been under¬ 
taken. 

These compounds have been prepared^ by heat¬ 
ing halogenonitrobenzene, toluene or naphthalene 
(0-01 M) with potassium thiocyanate (0*01 m) in 
methanolic solutions (20-40 ml) till the product 
separated. The compound so obtained has been 
crystallised from anhydrous ethanol. These are 
yellow crystalline compounds insoluble in water 
but soluble in organic solvents. Their melting 
points, yield, etc., are given Table I. The com¬ 


pounds have been analysed for C, N, H and S and 
the analytical results agreed with the calculated 
within the experimental errors. 


Cl 


\/ 


NO2 


KSCN 


SCN 

4 

NO2 


Kci 


Microbial activity .—^The compounds have been, 
tested for their fungicidal activity against Alter- 
naria solani and Aspergillus niger by poisoned food 
technique. The fungus is grown on potato-dextrose 
agar-agar media containing various concentrations 
of the test compound. A concentration at zero 
served as check. After seven days of the inocula- 


Table I 

R—S—C=N 


Aspergillus niger Alternaria solani 


Concentration in ppm 

Halogenonitro R M.P.* Yield 100 50 25 10 0 100 50 25 10 0 

benzene used ° C %----- 

Radial growth of the fungus colony in millimeters 


l-Chloro- 


2:4-DN 

2:4-DNP 

138 

70 

nil 

14 

14 

22 

64 

nil 

nil 

32 

52 

56 

l-Chloro- 

2:6-DN 

2:6-DNP 

71 

50 

nil 

55 

70 

81 

85 

nil 

nil 

nil 

20 

50 

l-Chloro- 

2:4:6-TN 

2:4:6-TNP 

lOOrf 

80 

70 

83 

86 

88 

90 

36 

41 

46 

52 

52 

1 :2-Dichloro- 
4;6-DN 

6-Chloro- 

2:4-DNP 

143 

40 

- 



•• 



•• 




1:3-Dichloro- 
4:6-DN 

5-ChIoro- 

2:4-DNP 

193 

50 

56 

60 

62 

66 

80 

45 

56 

58 

60 

72 

1:4-Dichloro- 
2:6-DN 

4-Chloro- 

2:6-DNP 

102 

55 

nil 

nil 

70 

75 

80 

nil 

nil 

ml 

27 

46 

1-Chloro- 

4:6-DN. 

3-methyl 

5-methyl- 

2:4-DNP 

70 

65 

nil 

nil 

30 

44 

66 

nil 

nil 

10 

42 

58 

1-Chloro- 

2:4:6-TN- 

5-methyl 

3-methyl- 

2:4:6-TNP 

139 

65 

nil 

nd 

nil 

nil 

80 

nil 

nil 

nil 

nil 

46 

1:4-Dibromo- 
2:6-DN 

4-Bromo- 

2:6-DNP 

105 

50 

nil 

nil 

nil 

44 

61 

nil 

60 

40 

48 

58 

1-Chloro- 

2:4-DN- 

naphthalene 

2:4-dinitro- 
naphthyl 

I50d 

50 


•• 

• • 






.. 



*A1I melting points are uncorrected. 

DN, TN, DNP and TNP refer respectively to dinitro, trinjtro, dinitro phenyl and trinjtro phenyl. 
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tion of the fungus the radial growth is measured. 
The temperature is kept between 24-28° during the 
whole period. The radial growth of the fungi at 
various concentrations of the thiocyanates and in 
the absence of the compound are given in Table I. 

It is interesting to note that a methyl group at 
meta position and nitro group at ortho and para 
position to the thiocyanato group increases fungicidal 
activity of the thiocyanate. The 3-methyl 2:4:6 
trinitro-phenyl thiocyanate is found to be the most 
active towards both the test fungi. 

The authors are thankfinl to the University 
Grants Commission, New Delhi, for a research 
grant to one of them (D. M. L. Garg). 
Department of Chemistry, D. M. L. Garg. 

J.V. Jain College, A. K. Manava. 

Saharanpur, June 10, 1976. 
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TANNINS OF CAESALPINIA PULCHERRJMA 
BARK ^ 

The seedsi’2 of Caesafpinia pulcherrlma have been 
reported to contain a galactomannan. The stem 
bark of this plant is highly astringent and is widely 
used as an abortifacient and as an emmenagogue. 
It has now been investigated and found to contain 
gallic acid, ellagic acid, leucodelphinidin and a new 
tannin, which has been studied in detail. 

Extraction 

Following a general procedure for the extraction 
of polyphenols the bark was extracted with ethanol. 
The ether soluble fraction from the concentrated 
ethanolic extract was found to contain gallic acid, 
ethyl gallate and traces of ellagic acid. Ethyl 
acetate extracted a leucoanthocyanidin along with 
a tannin (A). The mother liquor was further con¬ 
centrated to a viscous residue and macerated with 
acetone, which extracted some more of the tannin 
(A). From the residue free ellagic acid could be 
extracted out with ethanol containing traces of 
pyridine. The leucoanthocyanidin could be charac¬ 
terised as leucodelphinidin by its characteristic colour 
reactions and spectral studies, On acid treatment. 


it could be converted to its corresponding antho- 
cyanidin delphinidin, which was found to be 
identical with an authentic sample isolated from 
Solanum melongena fruits, in its colour reactions, 
paper chromatography and _ (560 ethanolic 

HCl). 

The isolation of ethyl gallate, which is usually 
isolated as an artefact formed as a result of 
alcoholysis of depside links present in tannins, 
during the extraction with ethanol, led us to modify 
the method of extraction. The bark was extracted 
with water at room temperature. The combined 
extract was demineralised over a mixed bed of 
cation and anion exchange resins to constant con¬ 
ductance and then concentrated under diminished 
pressure to a syrupy mass. Maceration with ether 
of the viscous residue gave some gallic acid and 
further extraction with ethyl acetate gave a mixture 
of gallic acid, leucodelphinidin and another tannin 
(B). Maceration with acetone of the remaining 
sticky residue gave some more amount of tannin 
(B). The acetone concentrate was charged over 
a silica gel (deactivated) coluimn and eluted with 
benzene-acetone mixture. Final crystallisation of 
the last fractions from acetone-ether mixture gave 
a colourless semi-crystalline compound, which was 
found to be a homogeneous entity by paper 
chromatography and TLC. 

Tannins (^4) and (B) 

Both these tannins gave positive Molisch test 
and blue-black precipitate with ferric chloride, 
suggesting these to be polyphenolic glycoside, but 
positive colour reaction with aniline hydrogen 
phthalate reagent*'^, confirmed their non-glycosidic 
nature. Tannin (A) on alkali hydrolysis gave 
D (-f-)-glucose, gallic acid and ellagic acid, suggest¬ 
ing thereby that these acids are possibly esterified 
with the glucose moiety. 

Tannin (B) on acid as well as alkali hydrolysis 
gave glucose, gallic acid and ellagic acid. The 
quantitative estimation of glucose shows the 
presence of 19% glucose. Ellagic acid precipitated 
out almost quantitatively during hydrolysis and 
could be directly weighed and found to be 30%. 
Gallic acid was found to be 55% by potentio- 
metric titration. This calculates to- 3 moles of 
gallic acid and one mole of ellagic acid per mole 
of glucose. The acetate of this tannin analysed 
for 15 acetyl groups (-COCH^, 40*5%) per mole 
of acetate. Methylation was done with diazo¬ 
methane, IR spectrum of the methyl ether con¬ 
firmed the absence of any free hydroxyl group. 
The methyl ether on acid as well as alkaline 
hydrolysis gave three acids, which were identified as 
trimethyl gallic acid, 3 ; 4-diipethyl galh‘s acid ^nd 
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bexamethoxydiphenic acid (lb). These three acids 
were found to be present in the ratio 2:1:1 
respectively, as indicated by comparative paper 
chromatography carried out with an artificial 
mixture of the authentic acid. 

As bexamethoxydiphenic acid (lb) is one of 
the products of hydrolysis of’ the methylated tannin 
it is assumed that hexahydroxy diphenic acid (I a) 
must be linked to the glucose core through ester 
linkages involving its two carboxyl groups. More¬ 
over, hydrolysis of the tannin itself gave ellagic 
acid (II). It is well known that hexahydroxy diphenic 
acid easily cyclises to form its dilactone ellagic 
acid under the conditions of the hydrolysis. 



(I) Co.) (tl^) 


The proportion of trimethyl gallic acid, dimethyl 
gallic acid and hexamethoxyldiphenic acid, obtained 
by hydrolysis of the methylated tannin as 2:1:1 
respectively, shows that one hydroxydiphenic acid, 
one gallic acid and one /n-digallic acid are esteri- 
fied with 2, 3, 4 and 6th carbons of glucose. Two 
of these hydroxyls may be involved in ester 
linkages with the two carboxyls of hexahydroxy- 
diphenic acid. These hydroxyls may be 2 and 4, 
or 4 and 6 or 3* and 6. Out of the remaining two 
hydroxyls one is esterified with gallic acid and the 
other with‘a digalloyl chain. 

On controlled methanolysis the tannin (B) gave 
traces of gallic acid, methyl gallate and another 
tannin, which compared on paper chromatography 
and TLC with the one obtained from the ethanolic 
extract of the bark (Tannin A). This tannin on 
hydrolysis gave gallic acid, ellagic acid along with 
glucose/ Gallic acid estimation (43%) of this 
tannin suggested that there may be two gallic acid 
units per mole of glucose. This suggested that 
the remaining one gallic acid must be- linked with 
a depside link. *As no m-digallic acid could be 
detected during methanolysis, the possibility of a 
trigalloyl chain is completely excluded. ■ 

A number of alternative structures can be assigned 
to this tannin based on the above data, as it is 
difficult to assign definite positions to gallic acid, 
digalloyl and hexahydroxydiphenic acid units on the, 
glucose moiety.. Therefore, the distribution,,,, pf 
Rr,. R' and R" is of course random. 


This tannin from C. pulcherrima stem bark is 
special in containing m-digalloyl unit in addition 
to hexahydroxydiphenic acid. A polygalloylated 
chain has not so far been reported to be present 
in any of the naturally occurring ellagitannins. 
Moreover, the presence of both leucodelphinidin 
and gallotannin in the same source has also some 
biogenetic significance, as probably this plant 
specialises in biosynthesising pyrogallol unit. 



The authors are thankful to Professor R. D. 
Tiwari for encouragement. One of them (K. K. A.) 
also wishes to thank C.S.I.R., New Delhi, for award 
of Junior Fellowship to him. 
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India, September 4, 1975. 
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A NEW SPRA.Y REAGENT FOR THE IDENTIFI¬ 
CATION AND DETERMINATION OF ORGANO- . 
PHOSPHORUS INSECTICIDES BY THIN LAYER 
CHROMATOGRAPHY 

Various reagents are described in literature for the 
detection of organo-phosphorus insecticides on thin 
layer chromatographic plates. Most common ones are 
palladium (II) chloridei’S, bromine-fluorescein-silver 
nitrate^’-^, Congo red^, mercuric nitrate-diphenyl- 
carbazone^, mercurous nitrate^, reduction, diazotisa- 
tion and coupling with N-l-naphthylethylene-dia- 
mineS, ferric chloride-sulfosalicylic acid^, etc. To 
a large extent they are not sensitive and are 
susceptible to impurities ; some are non-specific. 
Though • some of these reagentsi’2.4,8,io^ are 
sensitive with detection limit as low as 1 to 5 meg., 
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they are only useful for the detection of the com- 
pouinds in pure form. In forensic toxicology the 
‘ Extraction of these compounds from biological 
inaferials is always followed with the co-extraction, 
of other interfering substances including fatty 

material. Purification of such extract is time con- 
'sutning and generally involves the loss of the 
insecticides which may escape detection with the 
usual reagents. Because of the high toxicity of 
the organo-phosphorus insecticides, a need was felt 
for a more specific and sensitive reagent which can 
detect these compounds even in the presence of 
fatty material. In this paper a new spray reagent, 
viz., mercuric nitrate followed by potassium ferro- 
cyanide has been described for their detection and 
determination on thin-layer chromatograms. This 

reagent is specific for organo-phosphorus insecticides 
only ; and organo-chloro insecticides, carbamate 
insecticides, and fatty material generally extracted 
.along with these compounds do not interfere. The 
-sensitivity of the reagent is ^ 5 meg. 


Experimental 

Different solutions in methanol had concentration 
of 1 mg/ml of the active ingredient. Quantity of 
these standard solutions spotted was 5 pg. Each of 
the reference compounds were spotted on to the 
Silica Gel G layer (1 mm) previously activated at 
110° C for half an hour. The plates were then deve¬ 
loped in the solvent system Hexane-Acetone (9-f 1) 
by the ascending technique. The plates were air- 
dried and sprayed with reagent (1) 0*5 gm of 
mercuric nitrate dissolved in 100 ml of water and 
(2) 1 gm of potassium ferrocyanide dissolved in 
100 ml of water (freshly prepared). Bluish-green 
spots were observed after keeping the plate for 
about 5 minutes at room temperature. 

Discussion 

The values of various organo-phosphorus 
insecticides are given in Table I. The compounds 
which are listed above are generally present in 

The R values of various organo-phosphorus 


Table I 


Identification of organo-phosphorus insecticides on T.L.C. plates 


:Si; 

No. 

Name of Insecticide 

R/. Values 

Colour of the spot 

Minimum amount 
detected 

1. 

Parathion 

0-54 

P 

Green 

5 meg 

2. 

Parathion-Methyl 

0*21 

S 

Yeilow-green 

5 meg 

.. i. 


0•23-0-45 

P 

Blue-green 


'■•3. 

Malathion 

0-09 

S 

Greenish 

5 meg 



0*43 

P 

Green 


4. 

Diazinon 

0-06 

s 

Bluish 

5 meg 


^ •. 

0*4 

p 

Green 


5. 

Rogoi (Dimethoate) 

0-16 

s 

Green 

5 meg 



0'42 

p 

Yellow-greenish 




0-54 

s 

Green 


6. 

Fenitrothion (Sumithion) 

0-43 


Green 

5 meg 

7. 

Fenthion (Baytex, Dalf) 

0-28 

s 

Green 

5 meg 



0-53 

p 

Green 


8, 

Fensulfothion (Dasanit) 

0-13 

s 

Green 

5 meg 



0*63 

p 

Yellow-green 


9. 

Bayer 78418 

0*42 

p 

Blue 

50 meg 



0*85 

s 

Blue 


10. 

DDVP.a:):chlorovas) 

— 

— 

Blue 

50 meg 

11.: 

; Deniacron (Phosphamidon) 

■— 


Blue 

50 meg 

ht 

. Metasystox 

0-16 

p 

Yellow 

10 meg 



0-33 

p 

Yellow 



P = Principal spot; 

S = Secondary or faint spot. 
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ing cases involve the use of such formulations, 
which are readily available in the market, it was 
more imperative to study these market products as 
such on TLC rather than pure compounds. In some 
cases 3-4 spots have been obtained, this is due to 
the fact that many times compounds are present in 
the impure form in a mixture of 2-3 related sub¬ 
stances. The intensity of the spots increases as the 
time passes and the colour remains stable for 
several days. About 5 meg of Parathion, Methyl 
Parathion, Diazinon, Dimethoate, Sumithion, 
Fenthion, Fensulfothion and Metasytox can be 
detected, on TLC plates with this reagent, while 
the sensitivity for DDVP, Phosphamidon, and 
Bayer 78418 is 50 meg. This reagent has been 
used successfully for the identification and deter¬ 
mination of these insecticides in biological, 
visceral material in poisoning cases. 

We are thankful to Dr. B. N. Mattoo, Director, 
for his keen interest in the work. 

Forensic Science Laboratory, H. N. Katkar. 

State of Maharastra, V. P. Barve.* 

Bombay-8, India, Murc/z 18, 1976. 
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ZINC (ID, CADMIUM (ID AND MERCURY (ID 
COMPLEXES OF B/5-(VANILLYDENE) 
ETHYLENEDIAMINE 

Introduction 

In our previous papers^’2 on vanillydene-aniline 
complexes with bivalent metal ions, we have shown 
that they form 1 : 1 complexes. The Zn (11), 
Cd (TI) and Hg (11) have been given the chloro- 
bridged structures in which they all exhibit co- 


Curtitii 
Science 

ordination number four. Vanillydene-o-toluidine 
differs from vanillydene-aniline in a manner in 
which the OH and OCH3 groups are involved in 
the coordination rather than the C=N. Thus it 
shows neutral bidentate behaviour. To have departure 
from these ligands we have used bis (vanilly- 
dene)-ethylenediamine which contains two C=N 
groups, two OCH3 groups and two OH groups. 
The geometry of the ligand has aroused our interest 
to prepare the complexes of it. It is interesting 
to know whether the ligand shows bidentate 
behaviour coordinating through azomethine groups 
or quadridentate behaviour involving both OH and 
OCH3 groups which are ortho to each other on 
the aldehyde residue. 

Experimental 

The chemicals used were of high purity grade. 
Metal chlorides were Analar grade chemicals. 

Preparation of the Vanillin and ethylene- 

ediamine in stoichiometric quantities (2:1) were 
refluxed in ethanol for about two houjrs. The 
Schiff base which separated on cooling was recrys¬ 
tallised from ethanol and dried in vaccum over 
fused calcium chloride. 

Preparation of the complexes. —^Vanillin, ethyene 
diamine and the corresponding metal chlorides 
in appropriate molar ratio (2:1:1) were refluxed 
for two to three hours with ethanol. The 
precipitated complexes were filtered, washed with 
dry ethanol and dried in vacuum over fused calcium 
chloride. 

Analysis .—^The metal, nitrogen and chloride were 
estimated by standard procedures^. The results of 
analysis are shown in Table I. 


Table I 

Analysts of the complexes 


Complex 

% Metal 

%C1 

%N 

ZnClo-L 

14-28 

(14-08) 

15-30 

(15-27) 

6-21 

(6-03) 

CdCL.L 

21-82 

(21-98) 

13-95 

(13-87) 

5-52 

(5*47) 

HgCl^.L 

33-51 

r33-39) 

11-73 

(11-84) 

4-81 

(4‘67) 


" The calculated values are shown in parenthesis. 


Physical measurements.—Tht infrared spectra of 
the ligand and the complexes were recorded on a 
Carl-Zeiss spectrophotometer UR-10 (4000-400 

cm-i) in Nujol-mull. The ELICO conductivity 
bridp (cell constant 0-829) was used for oon- 
ductivity measurements. 
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Results and Discussion 

The complexes are yellow in colour soluble in 
DMF and DMSO and have 1 : 1 stoichiometry. 
Conductivity measurement indicates that the com¬ 
plexes are non-electrolytes. 

Infrared spectra .—The medium intensity broad 
ligand band at 3250 cm“i assignable to the intra¬ 
molecular hydrogen bonded OH, existing between 
OH and OCH 3 group, is retained in the complexes 
also. • This non-shifting of the OH band indicates 
the non-involvement of OH in the complex forma¬ 
tion. Another support for this conclusion is 
sought in the stretching frequency due to phenolic 
CO. The strong band at 1290 cm'i due to phenolic 

V CO vibration is retained in the complexes without 
an alteration. Involvement of OH group in the 
complex formation should have shifted the r CO toi 
the higher frequency^. The strong ligand band at 
1629 cm-i due to C=N-t appears at 1650 cm^i, 
1635 cm"^ and 1608 cm"i respectively in Zn (II), 
Cd (II) and Hg (II) complexes. This shift may 
be due to the coordination through the nitrogen 
atom of the azomethine group. The asymmetric 

V COC vibration of the ligand^ at 1300 cm’^ remains 
inert to the complex formation, indicating non¬ 
involvement of OCH 3 group of the ligand in the 
coordination to the metal. 

The involvement of both OH and OCH 3 groups 
in the bond formation would have impelled on the 
■ ligand quadridentate behavior of the type observed 
in the ZzzXsalicylidene) benzidene but our spectral 
observations show only the involvement of C=:N 
groups in the coordinate bond formation, hence 
the bidentate behavior. In the 500 cm“i to 400 crn'i 
region, the medium to strong intensity bands, which 
are not present in the ligand, are assigned to the 
p (M-N) vibrations in view of the previous 
assignments®. ^ 

All these spectral observations, taken together 
with the analytical and conductance data, suggest 
that in all these complexes, the metal ions exhibit 
coordination number four and ligand shows 
bidentate behavior, coordinating through only 
C=N groups. 

Thanks are due to Shri K. Subramanya, Depart¬ 
ment of C.I.S.L., Indian Institute of Scieiice, 
Bangalore, for the i.r. spectra. 

Department of Chemistry, M. A. Pujar. 

Karnatak University, A. C. Hiremath. 

Post-Graduate Centre, B. K. Prabhakar. 

Gulbarga, Karnataka, India, 

April 22, 1976. 
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EFFECT OF RWZOBIVM, AZOTOBACTER AND 
BEIJERINCKJA INOCULATION ON CICER 
ARIETINUM VAR. TYPE-l 
Formation of nodules on the legume and the 
degree of nodulation are dependent on the strain of 
Rhizobium species. Therefore, a field investigation 
was lindertaken to assess the efficiency of two 
strains of Rhizobium sps. of Cicer arientinum, Azoto- 
bacter chraococcum and Beijerinckia indica strains 
were also included in the study. 

Material and Methods 

A field experiment (randomized block design) 
with 9 treatments (Table I) replicated four times 

Table I 

Showing average weight of nodules, grain yield and 
seed proetin of Bengal gram from a field experiment 


Wt. of Grain Seed 
dried yield crude 
Treatment nodules (q/ha) protein 

(mg/ (%) 

plant) 


Control 



77 

16-35 

21 

•00 

Rh , sps. H 45 



146* 

20*19 

21 

-70 

Rh. sps. H 44 



78 

17-52 

20 

-72 

Beij. indica J; 

3 


103 

15-98 

21 

-35 

A. chroococcim 

B4 

77 

17-33 

21 

-17 

Rh. sps. H 44 

+ 

Beij. indica J3 

84 

15-18 

20 

-65 

Rh. sps. H 44 

+ 

A. chroococcim B 4 

203* 

23-74* 

’ 21 

00 

Rh. sps. H 45 

+ 

Beij. indicalz 

106 

20-89 

21 

-17 

Rh. sps. H 45 

+ 

A. chroococcum B 4 

80 

15-12 

21 

*17 



CD 

66 

5*19 


NS 


was carried out in the alluvial soil of Agricultural 
Farm of Banaras Hindu University. The soil pH 
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and organic matter content were 7-5 and 0*36% 
respectively. The plot size was 5 x 2 sq, m. The 
field was basal dressed with urea and super¬ 
phosphate @ 20 kg N and 21*8 kg -P/ha. respec¬ 
tively. 

Azotobacter chroococciim was isolated from 
B.H.U. farm soil. Strains H 44 and of gram Rhizo- 
biiim and of Beijennckia indica were obtained from 
J.N.A.U. culture collection, Jabalpur. Rhizobium 
was grown on yeast extract mannitol agar medium, 
slants. Azotobacter and BeVjerinckia were grown 
on Burk's medium. After an incubation period of 
10 days the bacterial growth from a slant was 
dislodged into 100 ml sterile water for single culture 
treatment, but for mixed culture treatment, bacterial 
growth of Rhizobium and Azotobacter, or Rhizobium 
and Beijerinckia from two different slants was 
transferred to the same amount of liquid. 

For seed treatment, 2 ml culture suspension and 
5 ml sticker solution {1-5% sugar + 1% gum 
acacia) were added to 40 g seeds in a beaker and 
thoroughly shaken. Bacterial treatment was done 
just before sowing and seeds of gram (Cicer 
'larietinum) var. type-1 were sown @ 40 kg/ha. 
After 73 days of sowing, the plants were uprooted 
for nodule study. At harvest the grain yield was 
recorded and subsequently crude protein of seeds 
was determined. 

Results and Discussion 

Data on grain yield, nodule weight, and per cent 
crude protein of seeds are given in Table L 
Gram Rhizobium H 44 caused significant increase in 
the nodular mass, and an increase of 23% in the 
grain yield which was statistically insignificant. 
But the same strain along with A. chroococciim B 4 
increased the nodule weight as well as grain yield 
significantly over the uninoculated control. The 
grain yield was increased by 45%. The protein 
content of the seeds was not affected by bacterial 
inoculation. 

A. chroococciim B^ being an isolate from the 
same locality might have established itself when 
used as seed iiioculant in comparison to the 
Beij. indica J;., which was an isolate from medium 
black soil of Jabalpur (Sanoria, unpublished work). 
The beneficial effect of Azotobacter to Rhizobium 
and the plant might be attributed to the synthesis 
of growth promoting substances (Jones and Greaves, 
1943 ; Gebgardt and Kovalchuk, 1958). More¬ 
over "rov.<-h siib-:tancc like /J-indole acetic acid, 
possibly concerned in the nodulation process 
(Alexander, 1961) has been reported to be 
svnthesized, by Azotobacter (Smaly, 1954; 
Vancura and Macura, 1960). No information is 


available regarding the production of growth 
substances by Beijerinckia. Possibly Beijerinckia 
which produces abundant slime, excretes little of 
the growth substances. Both the strains and 
H 4 - were reported to be effective under the 
medium black soil of Jabalpur (Sanoria and 
Dube, 1972) but in the Indo-gangetic alluvial soil 
of Varanasi only H 44 is found to be effective. 
Local strain B^ is found to exert synergistic effect 
on H 4 . 4 * 

We are grateful to Dr. Sant Singh, the Head 
of the Department, for providing the necessary 
facilities. 

Department of Soil Science and A. K. Raw at. 

Agricultural Chemistry, C. L. Sanoria. 

Banaras Hindu University, 

Varanasi, July 26, 1975. 
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RHYTHMIC VARIATIONS IN THE PHOSPHO- 
RYLASE ACTIVITY IN THE SCORPION 
HETEROMETRUS FULVIPES (KOCH) 
Diurnal rhythms in various activities like locomo¬ 
tion, poison secretion!, neurosecretion^, rate of heart 
beat, cholinesterase activity in the heart muscle^, 
spontaneous electrical activity in the ventral nerve 
cord and segmental nerves^, have been reported to 
occur in the scorpion Heterometrus fulvipes. 
Similar rhythms have also been shown to occur in 
the levels of metabolites like blood glucose and 
hepatopancreatic glycogen in the same species^. 
Carbohydrate distribution and synthesis were studied 
in different tissues of scorpion^>. The present 
report concerns the study of phosphorylase activity 
in the pedipalpal muscle and hepatopancreas of the 
scorpion H. fulvipes as a function of time of the 
day. The pattern of activity of this enzyme which 
plays a vital role in glycogen breakdown should 
reveal the pattern of utilization of carbohydrate 
energy sources for various activities during the 
course of a 24h period. 

The details of collection, maintenance of scorpions 
and sampling of tissues were described earlier^’ 6 . 
The activities of phosphorylase V (active) and ^ab* 
(total) have been estimated in the absence and 
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presence of AMP respectively according to the 
method described by Cori, Illingworth and Keller 
( 1955 ) 7 . A 5% homogenate was prepared in 
aqueous medium containing 0-037 M ethylene 
diamine tetra acetic acid (EDTA), pH 6-5 and 
0-l M sodium fluoride, pH 6-5, as recommended 
by Guillory and Mommaerts-'^. The inorganic 
phosphate was estimated by the method of Taussaky 
and Shorr‘-^ and protein concentration was estimated 
by the method of Lowry et 

The results presented in Fig. 1 show that the total 
phosphorylasfe Ceib’) ranges from 25-73 to 31*0^ 
moles of Pi/mg protein/h in the pedipalpal muscle 
and 23-1 to 32-7 At moles of Pi/mg protein/h in 



Fig. 1. Phosphorylase activity in the scorpion 
Heterofuetf'us fulvipes as a function of time of the 
day. Each point represents the mean of six 
estimations ± S.D. 

hepatopancreas. The range is essentially similar 
even though statistical treatment shows that at 
04-00 h and 08-00 h the total phosphorylase activity 
in muscle is significantly slightly higher (P < 0-05) 
than that of hepatopancreas. In both the tissues 
the maximal actiyity was recorded at 20 • 00 h and 
the minimal activity was recorded at 08-00 h. But 
the pattern of rise and fall in total phosphorylase 
activity is different in the two tissues studied. In 
the muscle the rise is less pronounced. Only the 
peak period value at 20-00 h is significantly higher 
than the value at 08-00 h (P < 0-002). The 
decline also is gradual, the midnight value being 
not significantly different from 20-00 h value 
(P > 0-8) which the 04-00 h is significantly lower 
than 20-00 h value (P < 0-05). In the hepato¬ 
pancreas the rise and fall in enzyme activity are 
more steeper, the value at each period being 
significantly different from the value at the previous 
interval. 


The general pattern of activity of phosphorylase 
"a is very similar to that of total phosphorylase, 
the activity being maximal at 20 - 00 h and minimal 
at 08-00 h in both the tissues. It ranges from 
6-06 to 11-53 Ai moles Pi/mg protein/h in the 
muscle and from 4-05 to 10-67 a^ moles Pi/mg 
protein/h in the hepatopancreas. Muscle active 
phosphorylase is consistently higher than that of 
hepatopancreas. In the muscle even though the peak 
enzyme activity is found at 20-00 h, the enzyme 
activity keeps continuously high between 16-00 h and 
0-00 h. In hepatopancreas the rise and fall are more 
sharper. 

The higher pho^sphorylase ‘a’ activity in the 
muscle perhaps reflects glucose utilization for muscle 
contraction. Hepatopancreas is known to be the 
main organ of storage of nutrients. Synthesis and 
breakdown of glycogen in hepatopancreas are 
related to general metabolic needs of the animal. 
Both active and total phosphorylase activities were 
maximal at 20 - 00 h. It was reported earlier that 
blood glucose value was maximal at 20-00 h while 
the hepatopancreas glycogen content was minimal 
indicating mobilization of carbohydrate from hepato¬ 
pancreas to blood'>. The maximal phosphorylase 
activity reported in the present investigation 
adequately explains the earlier results. The minimal 
phosphorylase activity at 08-00h is correlated to 
the maximal glycogen value in hepatopancreas and 
minimal blood sugar level. The pattern of variation 
in phosphorylase activity is of interest in the context 
of rhythmic patterns seen in other activities and the 
behaviour of the scorpion. The scorpion is a 
nocturnal creature having high locomotor activity 
during the night times'^. The metabolic rate also 
is high between 16-00 h and midnight (0-00 h) with 
a peak around 20 • 00 h^. We have observed that 
the scorpions remain apparently inactive lurking 
under the stones during the most of the day time. 
They exhibit active feeding behaviour during the night 
time. Rate of heart beat and cholinesterase activity of 
the heart muscle are also higher during the dark 
hours with a peak activity at about 20-00 h^. The 
spontaneous electrical activity in the ventral nerve 
cord is reported to be maximum at 16-00 h while 
the electrical activity in the segmental nerves is 
maximal at 20-00 h-^. The high phosphorylase 
activity in the scorpion during the night period 
at and around 20 - 00 h should be providing the 
necessary glucose from glycogenolysis, required for 
energetic needs of various physiological activities. 
This is particularly true of hepatopancreas phosphory¬ 
lase, since the glycogen in this tissue is a more 
labile store of energy. Muscle phosphorylase, on the 
other hand, augments glycogenolysis yielding glucose 
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which would be mostly utilized as energy source 
for contraction process. After 20-00 h phosphory- 
lase activity decreases as there would be enough 
glucose in the blood due to post-prandial absorp¬ 
tion. The excess glucose is perhaps transported tO' 
hepatopancreas for glycogen synthesis. This is 
evident from the observation that the glycogen level 
in hepatopancreas gradually increases after 20-00 h 
reaching a maximal value at 08-00h in the 
morning^. 

It is known in mammals that epinoephrine 
induces greater production of cyclic AMP in muscle 
resulting in increase of active form of phosphorylase 
which in turn augments glycogenolysis. It is of 
interest that a hyperglycemic principle has been 
identified in the extracts of scorpion cephalothrocic 
nerve mass^^. Circadian rhythms in the neuro¬ 
secretory activity in the scorpion has also been 
reported-. It is probable that the active principle 
from scorpion neurosecretory system with 
epinephrine-like action is responsible for activating 
the phosphorylase system. 

Grateful thanks are expressed (D. C. R.) to 
Sri. B. Rama Subba Reddy, Principal, S.V. Arts 
College, Tirupati, for the encouragement. 

Department of Zoology, D. Chengal Raju.'*' 

S.V. Arts College, 

Tirupati, 

and 

Department of Zoology, R. Ramamurthi. 

S.V. University, K. S, Swami, 

Tirupati (A.P.), December 26, 1975. 
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JRETRACTOCEPHALUS—A NEW GENUS OF 
CEPHALINE GREGARINES (PROTOZOA: 

SPOROZOA) FROM INSECTS 

Kudqi, recognised 12 genera of cephaline gregarines ' 
(Protozoa: Sporozoa) under the family Gregari- 
nidae Labbe, 1899. In our studies on this group 
of parasites from insects of this locality, we have 
found that the cephaline gregarines inhabiting the 
various parts of the mid gut of the beetles, belong¬ 
ing to the family Chrysomelidae possess sporonts 
in syzygy, simple globular retractile epimerite, cysts 
without ducts and barrel-shaped spores extruded in 
chains—characters absent in any known genus of 
the family Gregarinidae. A new genus, Retracto- 
cephalus is, therefore, proposed here to accommodate 
these gregarines. The genus is characterised by the 
following diagnostic features : 

(1) initial development of the parasite is intra¬ 
cellular ; 

(2) sporonts are in syzygy and the association is 
caudo-frontal in nature; 

(3) the epimerite is a simple symmetrical 
globular structure and retractile into the 
protomerite ; 

(4) dehiscence of the cyst is by simple rupture; 

(5) the spores are barrel-shaped and extruded in 
chains. 

The gregarine, Retractocephalus raphidopalpii 
obtained from the mid gut of the beetle, Raphido- 
palpa {— Aulacophora) foveicollis (Lucus) is 
designated as the type species of the genus. A 
brief description -of the organism is given here. 
Details of its morphology and life history will be 
dealt with separately. 

The parasite undergoes its initial development 
within the epithelial cells of mid gut of the host. 
With the development of the epimerite, it leaves 
the infected cell and remains attached with it by 
the epimerite for some time. Later, it frees itself 
from there, begins to live inside the gut lumen. 
A fully grown trophozoite (Fig. I) has an elongated 
body. Its epimerite is a simple hyaline globular 
structure and occasionally retracts completely into 
the protomerite. The protomerite is elongated, 
cylindrical and has a depression to receive the 
epimerite. The deutomerite is the largest segment 
of the body and is separated from the protomerite- 
by a thick straight septiim. The nucleus is spherical 
or slightly oval enclosing one or two karyosomes. 
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The sporonts (Fig. 2) are larger in size than 
the trophozoites and an epimerite is wanting at this 
stage. The sporonts associate caudo-frontally 
(Fig. 3) when the posterior tip of the primite fits 
firmly into a concavity of the protomerite of the 
satellite. 

A freshly collected gametocyst from the hind 
gut of the host is oval, opaque white and encloses 
two equal gametocytes (Fig. 4). The cyst measures 
250-0 X 210-0/4 to 310-0 X 250-0/4 in dimen¬ 
sions. At 48 hours of development the cyst 
dehisces by normal rupture. The spores are barrel¬ 
shaped and are extruded in chains. These measure 
7-0 X 4-0/4 and have a double wall. Formation 
of eight sporozoites is completed at 70 hours of 
development (Fig. 5). 



tOO>J 


Figs. 1-5. Camera lucida drawings of Retracto- 
cephalus repahidopalpii n. gen., n. sp. Fig. 1. A 
trophozoite. Fig. 2. A sporont. Fig. 3. Sporonts 
in syzygy. Fig. 4. A freshly collected gametocyst 
enclosing two gametocytes. Fig. 5. A fully 
developed spore with 8 sporozoites inside. 

Measurements (in microns) ; 

(t) Trophozoites—^LE 7-5 to 15-0 (average 
10-0) ; LP 15-0 to 32-5 (average 26-5) ; LD 35-0 
to 92-5 (average 83-0) ; TL 57-5 to 135-0 
(average 116-5) ; WP 17-5 to 27-5 (average 22-0) ; 
WD 20-0 to 37-5 (average 28-5) ; nucleus 12-5 to 
22-5 (average 16-0). 

(u) Sporonts—^LP 22-5 to 85-0 (average 36*8) ; 
LD 65*0 to 290-0 (average 147*4) ; TL 87-5 to 


360-0 (average 183-6) ; WF 20-0 to 100*0 
(average 34*2) ; WD 25-0 to 120*0 (average 44-2); 
nucleus 10-0 to 45-0 (average 22-7). 

LP : TL = 1 : 4-9 ; WP ; WD = 1 : 1-2. 

The generic name Retractocephalus has been given 
to emphasize the retractile nature of the epimerite, 
and the genus denotes a neuter gender. The 
specific trivial name has been derived from the 
generic name of the host of the type species. The 
type materials have been deposited at the Zoology 
Department, Kalyani University. 

We thank Prof. G. K. Manna, Head of the 
Department of Zojofogy, Kalyani University, for 
laboratory facilities and the Director, Zoological 
Survey of India, Calcutta, for identification of the 
host insect. 

Protozoology Laboratory, D. P, Haldar. 

Department of Zoology, N. Chakraborty. 

Kalyani University, Kalyani 741 235, 

India, September 22, 1975. 

1. Kudo, R. R., Protozoology, 5th ed., Charles C. 

Thomas, Illinois. 


CYTO LOGICAL FEMALE HETEROGAMETY IN 
JET-BLACK MOLLY, MOLUENESIA SPHENOPS 
Early workers on fish material could not find any 
morphologically distinguishable sex chromosomes 
mainly because of two reasons. Firstly, their 
techniques revealed little details of the chromosome 
morphology and secondly, their studies were 
mostly limited to the male germinal chromosomes 
or to the somatic chromosomes of immature, 
sexually undiiffereintiaited ^eci'mens (qf. Chiarelli 
and Capanna) i. Recently, however, many workers 
have begun exploiting the colchicinized somatic 
tissues from both the sexes, and with this, there 
have appeared quite a few reports on the occurrence 
of heteromorphic sex chromosome pairs in a number 
of teleost fishes-"'^. Even multiple sex chromosomes, 
along with the confirmation of the sex multivalent 
formation during meiosis, have been detected in 
three species^-io. Therefore, it is not unlikely that 
fishes, on being cytologically exploited on a more 
elaborate scale, would reveal a more widespread 
cytologically expressed heterogamety than previously 
believed. 

A case of cytologically expressed heterogamety 
has been observed by us in the jet-black molly, 
Mollienesia sphenops (Cuv. and Val,), a cyprino- 
dontid, kept in a well aerated aquarium. For study, 
each specimen received a 0*01 ml intraperitoneal 
injection of 0 • 1 % colchicine. After twO' hours, 
the gill arches were removed and pretreated with 
1-0% sodium citrate solution for 25 min. and fixed 
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in 1 : 3 acetic alcohol for 30 minutes. The gill 
arches were stained in Gomori’s haematoxylin after 
Melander and Wingstrand^i. After differentiation 
in 45% acetic acid, the gill epithelium was taken 
in small bits and squashed. Permanent slides were 
prepared by freezing the slides in a refrigerator. 
Similarly, squash preparations were also made from 
the spleen and kidneys. 

After the scrutiny of a number of metaphases 
from the three somatic tissues, it is found that the 
karyotype of this fish in both the sexes comprises 
of 46 chromosomes. However, the female com¬ 
plement has 45 acrocentric elements and one large 
metacentric (Fig. 1) whereas the male comple¬ 
ment is marked by all acrocentric chromosomes 
(Fig. 2). The occurrence of the large metacentric 



, T .... . 

Figs. 1-2. Fig. 1. Female metaphase from gill 
epithelium. Fig. 2. Male metaphase from kidney, 
is confirmed in a number of female specimens and 
in all the three tissues. This, therefore, eliminates 
the possibility of this being a case of usual karyo¬ 
typic polymorphism, so commonly found in 
teleostsi-'i^. In the female metaphases, in addition 
to the lone big metacentric, there is a lone 
acrocentric (the smallest). We, therefore, propose 
these two elements to comprise the WZ pair of 
sex elements. On the other hand, in the male 
complement there is a pair of small acrocentrics 
(the smallest), which have been labelled as ZZ 
sex elements. These sex elements in the female 
as well as in the male can be recognized even 
without resorting to karyotyping. Hence, the' 
female sex in M. sphenops is clearly heterogametic. 
Due to the undeveloped gonads in our specimens 
(due to non-breeding season), we could not confirm 
the behaviour of the sex chromosomes during 
meiosis. There was, however, no: difiiculty in 
recognizing the sexes because of sexual dimorphism. 

The cyprinodontids show a clear sexual dimor¬ 
phism and are well reputed for the genetic analyses 
of their sex chromosomes (c/. Kallman)i 6 . A 


I Luittitt 

L Science. 

well-authenticated report about the cytological con¬ 
firmation of the presence of sex chromosomes is 
also on record by Chen and Ebeling'^. They have, 
found in the mosquitoi fish, Gambusia affinisj a 
similar cytological heterogamety as in our present 
material. In view of these observations, a more 
thorough cytological survey of the family Cyprino- 
dontidae as a whole is well warranted. 

We are thankful to Dr. R. P. Maleyvar for 
providing the research facilities. 

Department of Zoology, K. K. Rishi. 

Kurukshetra University, Pammi Gaur,. 

Kurukshetra, Haryana, India, 

December 23, 1975. 


Now B. N. Chakravarty University. . . 
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RECORD OF PTEROLOPHIA ANNULATA CHEVR. 

AND D1BOMA PROCERA PASC. (LAMIINAE;: 

CERAMBYCIDAE: COLEOPTERA) AS NEW 
PESTS OF PEPPER (PIPER NIGRUM L.) 

FROM INDIA ^ : 

In black pepper (Piper nigrum L.) about 20 species ' 
of insects have been reported as pests so far. Ofv 
these ‘Pollu' beetle (Lohgitarsiis nigripennis Mots.)^ 
is the most important one. During a routine survey 
of the pepper growing tracts of the northern parts 
of Kerala in the summer months of 1975, some ' 
pepper vines in the Alakode area were found 
severely affected by stem borer pests causing the 
death of the affected vines. Similar irifestations' 
were noticed in pepper plantations 'in other 
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localities of Cannanore and Calicut Districts. The 
inc.dence of the pests was as high as 50% on vines 
in some gardens. Preliminary observations are 
reported in this note. 

Grubs of the longicorn beetles bore into the stem 
causing damage to the vines. They tunnel into 
and feed on the central core of the stem. The 
tunnels are tightly packed with frass as the grub 
progresses forward. A fully developed grub is 
12-18 mm long and has a dull yellow colour. It 
has a swollen anterior end and a tapering posterior 
end. Before pupation, the grub makes an exist hole 
on the stem and then pupates inside a pupal 
chamber and the adult beetle makes its way out 
easily. The grubs were often found in the older 
and dead vines. They were also noticed tunnelling 
into the living vines at the collar region or slightly 
below. However, the grubs have preference to the 
dead and dried tissues. 

The beetles reared from the affected pepper 
vines have been identified by the Commonwealth 
Institute of Entomology, London, as Pterolophia 
annulata Chevr. and Diboma procera Pasc. 
(Lamiinae ; Cerambycidae : Coleoptera). 

From the symptoms of the affected vines in 
Travancore and Coorg areas, Krishna Menon^^ 
reported that a borer is involved in the damage 
though he did not observe the presence of grubs 
and adults in the affected vines. Blacklock^ 
recorded grubs of the beetle pest Pelargoderus 
bipunctatus Dalm. infesting the stems of unhealthy 
pepper vines in Sarawak. . 

This is the first record of the above insects as 
pests of pepper. Another recorded host of 
D. procera Pasc. is Acacia gageana-, P. annulata 
Chevr. has not been recorded from India so far. 
However, allied species like P. iuherculata and' 
P. macidata have been recorded from Tectona 
grandis and Michelia champaka respectively2., • 

We express our sincere thanks tO’ Drs. Y. R. 
Sarma and K. K. N. Nambiar, for drawing our 
attention to these pests. * We are also -grateful 
to Dr. A. H. Parker, Ag. Director, Commonwealth 
Institute of Entomoloby, London, for identification 
of pests. 

Division of Entomology, O. P. Dubey. 

Central Plantation Crops, G. B. Pillai. 

Research Institute, P. K. V. Nambiar.* 

Kasaragod 670 124, 

Kerala, January 5, 1976. • 

* Pepper Research Station, Panniyur, Taliparamba, 
Kerala. . " 

1. Ayyar, T. V. R., Hank Book of Economic 
1 ipr South India, Government 

-- ; Madras, 19401 p. 442. 


2 . 

3. 

4. 


B^e^on C. F C., The Ecology and Control of 
the Forest Insects of India and the Neighbour- 
mg Countries-, 1941. p. 767. 

Blacklock, J. S., Prop. Agr. {Tr'm ) 1954 

31 (1), 40. ’ 

Krishna Menon. K., Indian J. Agr Sci 1949 
19 (1), 89. ' ’ 


AN UNDESCRIBED SPECIES OF CERCOSPORA 
CAUSING LEAF SPOT OF MITRAGYNA 
PARVIFOLIA (ROXB.) KORTH. 

iNFECTED leaves of Mitragyna parvifolia (Rubiaceae) 
were seen having reddish brown to tan brown 
spots during winter. The spots were seen 
Mcurnng on the upper surface of the leaf and 
had a tendency to coalesce with each other to 
form bigger spots of different shapes and sizes 
specially towards the margins of the leaf. The 
material was also examined and confirmed by 

Dr. Mulder of C.M.I., Kew, to whom our thanks 
are due. 

Cereosporu mitragynae sp. nov. Bhargava and 
Nath. 

Leaf spots chiefly circular, 2-3 mm. in diameter, 
chocolate in colour, epiphyllous on the upper 
surface. Greenish brown areas are visible on the 
lower surface of the leaves, corresponding with the 
leaf spots above. Fruiting epiphyllous. Stroma 
•subglobose composed of dark brown cells, 30 m in 
diameter. Fascicles dense, fairly compact. Conidio- 
phores pale to medium olivaceous brown, arising 
in fascicles of 9—10, non septate occasionally 
branched, sinuate towards apex, tip hyaline with 
small spore scar, 15-50 x 2-5-3-5p.. Conidia 
olivaceous brown, obclavate or subcylindric, some¬ 
times vermiform, slightly curved at the centre, 
6-14 septate, 25-75 x 2-5-3-3/i (Fig. 1). 



Fig. 1 . Cercospora mitragynae sp. nov on 
Mitragyna parvifolia, Sporodochia, Conidiophores 
and Conidia. 
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Cercospora mitragynae Bhargava et Nath, sp. aov. 

Maculae foliorum praesertim circulares, 2-3 mm 
diam., badii, epiphylli, quibus oongi'uentes infra 
sunt areae viridibrunneae. Fructificatio epiphylla. 
Stroma, cellulis 30 m diam. atrobrunneis, subglobosum. 
Fasciculus densus, satis compactus. Conidiophora 
pallida ad medio-olivaceo-brunnea, fasciculis 9-10 
orientia, non-septata, interdum ramosa, ad apicem 
sinuata 15-50 x 2-5-3 *5 p ; apex hyalinus, cicatrice 
sporae parva. Conidia olivaceo-brunnea, obclavata 
vel subcylindrica, interdum vermiforma, leviter ad 
centrum curvata, 6-14 septata, 25-75 x 2-5-3-3 
Hab .—On living leaves of Mitragyna parvifolia 
(Roxb.) Korth., Kushmi and Madhaulia forest, 
Gorakhpur, India. November, 1974 leg, V. Nath. 
Type specimen of infected leaves deposited at 
C.M.L, Kew (No. JMI, 191340) and the isotype 
at the Botany Department, Gorakhpur University, 
Gorakhpur, India. 

The species differs from C. adinae in having 
epiphyllous leaf spots, in not having geniculate 
conidiophores, the apex and the shape of conidia. 
This also differs from C. ixorae in the appearance 
of leaf spots, in not having hypophyllous conidio*- 
phores with more or less a bulbous tuberculate 
base, and cylindrical and subhyaline conidia. 

The authors are thankful to Dr, K. M, Matthew, 
S.J.,. St. Joseph’s College, Tiruchirapalli, for render¬ 
ing the text in latin. 

Department of Botany, K. S. Bhargava. 

University of Gorakhpur, V. Nath. 

Gorakhpur, (U.P.), August 18, 1975, 

OBSERVATIONS ON THE STOMAXAL 
MORPHOLOGY OF LEAF GALLS OF RIVEA 

hypocrateriformis choisy formed by 

ASPHONDYLIA RIVEAE MANI 
Stomatal abnormalities in relation to galling as 
well as various morphological anomalies exist in many 
galls induced .by fungii’- and by insects-’^"®. Though 
detailed anatomical studies are available'^ on the fleshy 
epiphyllous galls on the leaves of Rivea hypocrateri¬ 
formis, information on the morphology of the 
stomata appear wanting. Hence, an attempt is 
made here to present . the stomatal anomalies 
caused under the influence of the gall maker. 
Normal and galled leaves of Rivea were macerated 
in Jeffrey’s fluid to obtain the epidermal peels, which 
were stained with iron alum-haematoxylin and 
nDOunted in glycerin jelly. Normal leaves bear 
paracytic stomata (Fig. 1 A) along the lower 
surface and the stomata are 40-45 x 30-35 p in 
dimension. The upper ledge is uniformly thick 
and the stomatal index is 12*1. Significant 


anomalies (Fig. 1 B-K) were evident in the 
stomata which occur only on the lower sides of 
the galled leaves. The distribution of the stomata 
appears quite irregular, being concentrated along, 
certain areas of the epidermis while sparse or even 
completely absent in others with the stomatal index 
declining to 6*6. Both smaller (Fig. 1 B) and 





Vol. 45, No. 18 1 
Sept. 20, 1976 J 


Letters to the Editor 


673 


larger stomata (Fig. 1 C) were evident measuring 
23-25 X 18-20^ and 50-55 x 47-50/^ respec¬ 
tively. Stomata with highly elongate guard cells 
(Fig. 1 E) were observed towards basal region of 
the galls, i.e., towards the midrib. The stomata 
appear curiously smaller along the mid region of 
the gall with a characteristic circular outline 
(Fig. ID). On specific stomata, the upper ledges 
were enormously thickened. Contrary to the 
normal occurrence of two subsidiary cells, three 
subsidiary' cells were also observed (Fig. 1 F andl 
G). Stomata occur in closely agglomerated 
groups of two sharing a common subsidiary cell 
(Fig. 1 H, I and J). In an extreme case, three 
stomata occurred in very close proximity, that the 
guard cells were almost abutting on each other 
(Fig. IK). 

Observations on the anomalous stomata of 
Rivea galls indicate that they are functional, but 
for the change in morphology and distributional 
patterns. Fall in the stomatal index is significant, 
since there is an enormous growth resulting in 
the gall. Effects of wounding and hormone 
treatments have been known to inhibit stomatal 
development, and the occurrence of stomata of 
lower stomatal index on Rivea galls is in con¬ 
formity to the basic principles of gall formation, 
which involve wounding and hormone effects 
through insect action. 

Prof. , T. N. Ananthakrishnan, Layola College, 
Madras, is gratefully thanked for the critical reading 
of the manuscript. One of us (A. R.) thanks the 
University of Madras, for the award of the 
University Teacher Fellowship. 


Department of Botany, A. Ra.man. 

Madras Christian College, C. Devadas. 

Madras-59, December 27, 1975. 
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OCCURRENCE OF A NEW RACE OF 
HELMINTHOSPORIUM MAYDIS ON MAIZE 
During the month of September, 1975 a very 
severe peculiar leaf blight of maize (Fig. 1) was 
observed on two hybrids (EH 2310 and EH 2420) 
at Punjab Agricultural University, Ludhiana. The 
diseased specimens were examined microscopically 
and were found to be associated with Helmintho- 
sporium maydis.. Brown blotches were observed 
on leaf sheaths and husk covers, under¬ 
neath which the kernels showed dull black 
appearance because of rotting (Figs. 2 and 3). 
The isolation of infected grains also' yielded 
H. maydis. These hybrids were under strict patho¬ 
logical evaluation and observed to be tolerant to the 
prevalent race 0, of H. maydis'^. Moreover, the 
symptoms were quite different from that of leaf 
blight caused by race 0, which causes small 
diamond-shaped lesions on leaf lemina^. These 
facts warranted further study of this disease. 



Figs. 1-3. Disease symptoms on leaf lamina, leaf sheath, ear husks and kernels (''^‘Fig. 3—Middk 
pne is healthy ear), 
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The seedlings of EH 2310 and EH 2420 were 
inoculated with spore suspension. Within 6-7 days, 
the fungus induced symptoms of blight quickly. 
Cobs at milk stage were inoculated by keeping the 
culture bits underneath the husk covers. The 
blotches on husk cover and kernel rotting were 
observed after 7 days of inoculation. The infection 
type produced on leaves, husks and kernels was 
same as observed in field and resembled to race T^, 
which caused havoc in U.S.A. in 19703. pjlis race 
was reported to be specifically adapted to Texas 
male sterile’ cytoplasm^. However, varieties with 
normal cytoplasm were also later on reported tO' 
be susceptible-^, as is the case with present hybrids. 
This is first record of such a virulent race in India 
on maize which is being compared with T race and 
details will be reported later. It is worth mention¬ 
ing that T race had been recorded in India on 
sorghum^. 

Under field conditions, almost 100% of plants 
were infected and the ear and grain development 
was very badly affected (Fig. 3) resulting in 


drastic reduction in yield. In comparison to 
standard hybrid (Ganga 5 = 3250 kg/ha), the 
grain yield of these hybrids was lower by 30 to 
40%. 


Punjab Agricultural 
University, 

Ludhiana 141 004 (India), 
November 29, 1975. 
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SHORT SCIENTIFIC NOTES 


Induction of Amber^grained Mutants in Bread Wheat 
Var, Inia-66 

Inia-66, a bread wheat variety (L. Rojo-64 x 
Sonora-64) introduced to India from Mexico, 
atthough possesses very high yield potentiality could 
not be accepted for commercial cultivation due to 
the drawback of having red-grained type. With a 
view to rectify this defect, induction of mutants 
having amber-grain colour was attempted with the 
use of gamma radiation (30 kR and 40 kR) and 
combination of radiation and ethyl methane 
sulphonate (30 kR -{- 0*2% EMS). . The frequency 
of occurrence of amber-grained mutants in Mo 
generation is shown in Table I. All the mutants 

Table I 

Frequency of amber-grained mutants in generation 
in Inia-CiCi 

No. of Nos. of Nos. of Frequency 
Treatment Mi plants M 2 plants mutants of mutants 
studied studied isolated per 100 

Mo plants 


Control 

150 

4950 



30 kR 

120 

4500 

3* 

o’67 

40 kR 

30 

1200 


000 

30 kR 4- 
0*2% EMS 

150 

4050 

3 

0-07 


bred true for amber-grain colour in subsequent 
generations. Except for the grain colour, the 
mutants were having identical morphologichl charac¬ 
teristics and equally high yielding potentiality like 
that of parental variety. Moreover, three amber¬ 
grained mutants have shown trace resistance to 
brown rust whereas the parental variety is highly 
susceptible to brown rust. In the evaluation trials 
the commercial potentiality of an amber-grained 
mutant could be established. 

Nuclear Research Lab., G. N. Kar, 

Ind. Agri. Res. Inst., S. N. Chakrabarti. 

New Delhi 110 012, India, 

April 23, 1976. 


Colorimetric Estimation of Iron with Haematoxylin 

Haematoxylin [3, 7, 8, 5', bVFentoxy (indeno 
2 ', 1-3, 4-Chomene)-dihyride-(3, 4 )} has been 
used for the colorimetric determination of 
aluminium, boron, niobium, tin, lanthanides^ and 
is a metallochromic indicator for aluminium, bismuth, 
copper thorium and zirconium^. It’s reaction with 
iron (III) has also been studied^. 

Haematoxylin forms a bluish complex with, 
iron (III) in the pH range 5*5-6*0 with acetate 
buffer. This reaction has been found to be most 
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batisiactory i:or the estimation of trace amounts 
oi iron in marbie, magnesite and similar materials, 
ine standard graph plotted between known con¬ 
centrations of iron against optical density at wave¬ 
length 530 nm gave a straight line. 

Experimental 

iiample of marble and magnasite were decom¬ 
posed and brought into solution. Aluminium was 
separated by treating the solution with excess of 
iiaOH. Precipitate of Fe (OH )3 was dissolved in HCl. 
To this solution, acetate buffer and Haematoxylin 
solution were added to develop the blue colour. The 
optical density was measured at 530 nm. using an 
sp. 600 Spectrophotometer. The results obtained: 
by this method compare favourably with those 
obtained by conventional methods^-s. 

Beer’s law is found to be obeyed up to 40 />tg/ml. 
At higher concentrations, a suspension is formed 
and it is advisable to work at concentrations below 
40 iUg/ml. The reagent solution is stable for about 
five days. Aluminium and fluoride interfere 
seriously while nickel, cobalt, mercury and thorium 
interfere to a small extent. Ca and Mg do not 
intefere at this pH. 

The authors’ thanks are due to the Principal, 
P.P.N. College, Kanpur and the Director, Geology 
and Mining, U.P., Lucknow, for providing labora¬ 
tory facilities. 

Chemical Laboratories, Indu Prakash, 

P.P.N. College, Suresh Chandra, 

Kanpur, U.P., H. C. Saxena, 

November 19, 1975. 
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Chromosomal Status of Vellai-columban (Mangifera 

indica L.) 

The chromosome number in Mangifera indica L. 
lias been observed to be 2 n = 40^. An exception 
to this rule was reported by Roy and Visweswariya^ 
in the case of Wellai Columban’, a polyembryonic 
variety of mango, which was found to be a tetraploid 
(Quoted by Singh)s. This variety appeared to be 
of practical significance in evolving triploid and 
aneuploid types in mango. However, before utiliz¬ 
ing this material in the breeding programme it was 


6^75 

thought desirable to confirm its chromosome 
number, the observations made are presented in 
this note. 

The material for cytological studies was obtained 
from the same source as that of Roy and Viswe- 
swariya-^ The flower buds from just emerging 
panicles were fixed between 10 to 11 a.m. in 
modified carnoy (6 alcohol : 3 acetic acid : 1 chloro¬ 
form) to which a few drops of saturated Ferric 
chloride were added. The anthers were squashed 
in 2% acetocarmine. 

The meiotic chromosomes were counted from 
diakinesis and early metaphase. Examination of a 
large number of preparations invariably revealed 
only 20 bivalents. There were no quadrivalent 
associations or abnormal anaphases. The aceto¬ 
carmine stainability tests also showed a very high 
degree of pollen fertility (95%). These observa¬ 
tions reveal that the variety Vellai Columban is a 
diploid (2 n = 40) and not a tetraploid, as has 
been reported in the literature so far. 

The authors are thankful to Dr. R. N. Singh, 
Head of the Division of Horticulture and Fruit 
Technology, IA.R.L, New Delhi, for providing the 
necessary facilities. 

Indian Agricultural Research D. K. Sharma. 

Institute, P. K. Majumder. 

New Delhi no 012, U. S. Kaicker. 

October 30, 1975. 
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Conchyliiirus bhimilensis N. Sp. (Copepoda) from a 
Bivalve Mollusc Meretrix casta (Chem) off Bhimuni- 
patnam 

Information on Copepods parasitic on marine 
organisms other than fishes is scanty. It was therefore 
of some interest to observe a copepod of the genus 
Conchiliurus inhlabiting the mantle cavity bf a 
bivalve mollusc Meretrix casta. Of over 100 
specimens examined, 10 harboured the copepod. 
In a few, more than one parasite was noticed- Of 
the 14 parasites collected 10 were females, and of 
these, two had ovisacs. 

Conchyliurus has been described earlier from 
Meretrix. Reddiahi’2 found two distinct species, 
C. bombasticus and C. fragilis from Meretrix 
meretrix. The present specimen of Conchyliurus 
differs from both C. bombasticus and C. fragilis in 
the following respects {see Table I). Since it is felt the 
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Table I 


Character 

C. bombasticus 

C. fragilis 

C. bhimilensis 

Colour of the 
live specimen 

Colourless with brick-red 
eyespot 

Colourless with brick-red 
eyespot 

Pink, with dark red eyespot 
spermatophore orange brown 

Size of spermato- 
phore 

Length of Ovisac 
No. of eggs 
Antennule 

0-25 mm 

0-8 X 0*2mm 

60-70 

6 segmented, has aesthetasks 
on 4th 5th, and 6th 
segments, aesthetask on 
the 4th segment is ihe 
shortest 

Did'nt mention 

0*65 X 0*2mm 

35 to 40 

6 segmented, aesthetask on 
the 4th segment is the 
longest, 6ih shortest 

0-176 mm 

0-704 X 0*160mm 

69-15 

6 segmented, aesthetask on the 
4th segment is the shortest and 
those of the 5th and 6th seg¬ 
ments are equal 

Antenna 

4 segmented, has accessary 
structure at the base 

4 segmented, devoid of 
bristles and accessories 
structure 

4 segmented, devoid of accessary 
structure 

Labrum 

Bilobed and has sinuate 
margin 

bilobed with deeper notch 
and sinuate margin 

Tetralobed with central two lobes 
deeply notched sinuate edges 

Maxilliped 

2 segmented and un orna¬ 
mented 

2 segmented, slender and 
fragile 

2 segmented ornamented and 
devoid of accessary structure 

Swimming legs 
and 5th leg 

The basipodites of swim¬ 
ming legs devoid of 
muscle bands. 5th leg is 

2 segmented and the 
basipodite bears a promi¬ 
nent spine 

The basipodites of swim¬ 
ming legs have prominent 
muscle bands, bears a 
spine on the basipodite 
of 5th leg 

Prominent muscle band absent. 
5th leg devoid of the spine 
on the basipodite 


differences are significant it is proposed to erect 
a new species and name it C. bhimilensu. 

Our grateful acknowledgement to Prof. P. N. 
Ganapati, for the valuable suggestions, and criti- 
call}" going through the manuscripts. Thanks to 
Prof. K. Hanumantha Rao, Head of the Depart¬ 
ment of Zoology, for providing the facilities. 
Department of Zoology, S. Lalitha Devi. 

Andhra University, P. V. Bhavanarayana. 

Waltair, May 5, 1976. 

1. Reddiah, K., /. Zool Soc. India, 1961, 12 (2), 

137. 

2. —, Crustaceana, 1961, 2 (4), 300. 


An Unusual Record of Oxygen Production in a Fresh¬ 
water Pond 

During the studies (1-10-1974) on the primary 
production of freshwater ponds of Bhagalpur (India), 
a very high photosynthetic oxygen production was 
recorded in one pond known as 'Bhatta Pond’. The 
'Light and Dark Bottle’ method has been employed 
for measuring primary production of phytoplank¬ 
ton as described by Gaarder and Gran®. Water 
samples were collected from each 0*5 meter depths 
with Friedinger sampler and suspended for 24 hours 
(Nasar and Munshii<>) the same depth. Dissolved 


oxygen was estimated by the unmodified Winkler’s 
method (Ellis et al^), and calculated according to 
Odumii. The recorded gross photosynthetic oxygen 
production (59-00 gO^/mVday) in the pond on 
1-10-1974 (Table I), appears to be the highest 
production. 

Table I 

Oxygen production in different water bodies 


Water bodies 

Gross oxy¬ 
gen pro¬ 
duction 

(gOj/mV 

day) 

Authors 

Refinary holding 
pond 

29-00 

Copeland and Dorris^ 

Polluted Estuary 

8-70 

Hull’ 

Reservoir 

5-98 

Hulls 

Sewage pond 

26-00 

Bartsch^ 

River Lark 

35-00 

Edwards and Owens^ 

Amaravathy Reser¬ 
voir 

56-91 

Sreenivasan’2 

Bhatta Pond 

59-00 

(Present record) 



Voi 45, No. ■[ 
Sept. 20, 1976 J 


^hort Scientific Motes 


677 


Tablb II 


Physico-chemical properties of Bhatta pond on 1-10-1974 


Depth (m) Factors 

0*0 

0*5 

1*0 

1*5 

2*0 

Temperature (°C) 

30*2 

30*2 

29*6 

29*6 

29*3 

Dissolved O 2 (mg/l) 

10-3 

9*0 

7-5 

4-2 

3*2 

Free CO 2 (mg/1) 

Nil 

Nil 

Nil 

Nil 

Nil 

pH 

8*2 

8*0 

7-8^ 

7-8 

7*5 

Carbonate Alkalinity (mg/1) 

7-4 

2*1 

1-3 

1*1 

1*1 

Bicarbonate Alkalinity (mg/1) 

108*0 

112*0 

128*0 

135*0 

134*0 

Total Hardness (mg/1) 

112*0 

120*0 

120*0 

122*0 

126*0 


On that day a very thick bloom of phytoplankton 
was visible and distributed even upto one meter. 
The Secchi disc visibility was 89*0 cm. Bright 
sunshine was noted for 9 hours on the day. The 
phytoplankton population was comprised mainly of 
blue-green algae, which are knpwn to be good 
photosynthetizers (Nasar^). Data on certain physico¬ 
chemical properties of the pond water^ on 1*10*1974, 
are given in Table 11. 

The authors are grateful tO' Professor J. S. Datta 
Munshi, Dean faculty of Science, Bhagalpur 
University, for his help and encouragement. Their 
thanks are also due to the C.S.I.R., New Delhi, 
for the award of a Research Fellowship. 

P.G. Dept, of Zoology, S. A. K. Nasar.-^' 

and 

T.N.B. College, S. K. T. Nasar. 

Bhagalpur University, 

Bhagalpur, 

Bihar 812 007, India, 

May 26, 1976. 
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Association of Enterobacter with Coconut Root (Wilt) 

Disease 

The coconut root (wilt) disease causes an estimated 
annual loss of about 300 million rupees and has 
been the subject of multidisciplinary investigations. 
The symptoms of the disease are a defective root 
system and fiaccidity of leaves and leaflets. 
Yellowing of leaves and marginal necrosis of 
leaflets appear during the advanced stages of 
the disease. 

From the growing tips of coconut roots an off white 
bacterium forming transluscent, smooth, flat and 
glistening colonies with entire margm was isolated. 
For isolations, freshly collected and surface 
sterilized coconut roots from both the root (wilt) 
affected and healthy regions were plated on ani 
enriched medium containing 15% coconut root 
extract solidified with agar. The bacterium was 
conspicuous by its absence in coconut roots collected 
from the healthy regions. 

The bacterium was rod shaped, Gram negative 
and motile and the cultural characteristics were : 
utilised glucose fermentativeliy,, oatalaisje posMve, 
MR negative, V.P. positive, H 2 S produced, indole 
negative, gelatin liquefied and starch not hydrolysed. 
Produced acid and gas from sucrose, sorbitol, 
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mannitol, arabinose and salicin besides glucose. 
Arginine decarboxylase and nitrate reductase were 
present while lysine decarboxylase, phenyl alanine 
deaminase and urease were absent. The bacterium 
has been classified as a species of Enterobacter 
resembling Enterobacter cloacae. 

The coconut Enterobacter isolates produced 
alcohol precipitable polysaccharide like materials in¬ 
growing culture filtrates when cultivated as still 
culture in nutrient broth. An aqueous extract of 
the polysaccharide like material reversibly wilted • 
tomato seedlings in vitro. Species of Aerobacter 
{Enterobacter) have been implicated in plant' 
diseases^. Studies are in progress to elucidate the 
exact role of the bacterium in the coconut root 
(wilt) disease. 

We thank Dr. J. V. Bhat, for critical suggestions, 
Dr. M. P. Starr, for his untiring efforts on the 
characterization of the isolates and Dr. J. F. 
Bradbury, for confirming the identification of the 
bacterium. 

CPCRL, Regional Station, Mathew George. 

Krishnapuram 690 533, V. P. Potty. 

Kerala, July 14, 1976. N. P. Jayasankar. 

1. Agrios, G. N., Plant Pathology, Academic 
Press, New York, 1969, p, 328. 

Resistant Barley Varieties for the Control of Hetero- 

dera avenae Wollenweber, 1924 

Heterodera avenae, the cereal cyst nematode has 
a limited favourite host range, e.g., wheat, barley 
and oat. The disease caused by this nematode is 
known as 'Molya’. Its distribution-^ in India has been 
reported from four states including Haryana. 
According to a report^, Telone treatment produced 
a gain in wheat yield (var. Kalyan) to the extent 
of 128%. 

Resistance in barley to H. avenae has been 
reported from abroad^’S. Resistant sources were 
not reported- possibly from India. As far as 
known to the authors, this would be the first report 
of the kind from this country. 

Based upon pot-screening of 75 barley varieties in 
1974-75 and testing in 1975-76, a few barley 
varieties showing resistant reactions in preliminary 
screening, BP 263, C164 and B 264 were identi¬ 
fied to be highly resistant to H. avenae. It was 
found that ratios of females to males of this 
nematode in these varieties were 1 : 106, 1 : 119 
and • -1 : 86 respectively. Thus, formation of 
enormously larger number of males than females 
provided a very useful characteristic for heavy 
redaction in perpatode population. A field trial 


with these varieties has shown that growing of a 
resistant barley crop in one season in an infested 
field would check the formation of cysts, and, 
therefore, almost a normal crop of wheat can be 
obtained from the same field in the next season. 
Adoption of this practice is quite effective and 
simple. 

Sub-Department of Nematology, D. S. Bhatti. 

Haryana Agricultural R. S. Dahiya. 

University, M. R. Dalal. 

Hissar, July 2, 1976. S. C. Dhawan. 
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Foot Rot of ‘ Suran ’ [Amorphophallus companulatus ]— 
A New Disease 

A severe foot rot of Amorphophallus com¬ 
panulatus (Roxb.) Blume ex Dore., was observed 
(July-September) for the last two years. Isolations 
revealed the presence of Fusarium moniliforme 
Sheld., from the infected plants. 

The disease manifests itself when the plants are 
about two- months old. The rot starts as a water 
soaked lesion at the collar region. Affected plants 
show slight pale colour on the tips of young leaves, 
which gradually spread downwards to the leaf blade 
and leaf sheath. Ultimately the entire plant turns 
yellow and collapses due to the rotting of the basal 
portion. Thiram and Benlate were found effective 
at 500 ppm. while Captan, Difolatan and Plantvax 
were in-effective. 

Stalk rots due to Fusarium moniliforme have 
been earlier reported on maize by Marie et al^. 
The disease is the first record of F. moniliforme 
causing foot rot of Amorphophallus companulatus. 

The authors are grateful to- Dr. C. Booth, Common¬ 
wealth Myoological Institute, Kew, for identification 
of the fungus and thank Prof. D. D. Pant, Head 
of the Botany Department, University of Allahabad, 
for providing necessary facilities. 

Department of Botany, S. N. Bhargava. 

University of Allahabad, D. N. Shukla. 

Allahabad 211 002, Pa van Kumar. 

March 12, 1976. 

1. Marie, A., Kosovac, Z. and Jovanov, S., Agron, 
Glassn, 1962, 12, 422. 
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Note on the Occurrence of Equisetum hyemale L. in 

India 

Equisetum hyemale L., previously known to be 
distributed in many countries is now reported for 
the first time from India from Kumaon Hills, 
DO"goan, Nainital (U.P.). The specimens were 
compared with authentic plants from Jardin Botanico, 
Rio-de Janiero, Brazil, Central Experimental Farm, 
Ottawa and pressed herbarium specimens were con¬ 
firmed by Dr. R. L. Hauke. 

The plant was already reported from Northern 
Asia and W. Asia but not from S. Asia or India. 
The presence of Equisetum hyemale in India is 
interesting to the pteridophytic flora of India and 
extends its range of geographic distribution in this 
part of Asia. The important feature of the 
distribution is its occurrence in latitude of 28° to 30° 
North at altitude 2500 to 3100 ft. It is suggested 
that its occurrence should be explored in the same 
altitude and latitude particularly in eastern Himalaya. 

I am grateful to Dr. Ram Udar and Dr. R. L. 
Hauke, for their valuable help. Thanks are also 
due to the Ministry of Agriculture Plant Research 
Institute, Canada and Director, lardin Botanico, 
Rio-de Janeiro, Brazil, for providing the Equisetum 
specimens. 

Department of Botany, Dinesh Kumar Saxena. 
Bareilly College, 

Bareilly, India, June 14, J976. 


Induction of Polyploidy in Alfalfa 

Octoploidy was induced in two varieties of alfalfa 
(Medicago sativa L.), viz., Sirsa-9 and Poona-TB 
following colchicine treatment of dry seeds and 
meristematic tissue of four-day old seedlings. In 
general, the octoploids had better vigour in terms 
of height, tillers and leaves but had delayed flower¬ 
ing and seed maturity as compared to the natuiral 
tetraploid alfalfa. The size of stomata and pollen 
grains was increased in the octoploids. Pollen and 
seed fertility were much reduced in the octoploids. 
The octoploids may be useful in the production of 
hexaploid alfalfa for higher forage production^. 
Department of Botany, N. B. Katare. 

Marathwada Agricultural Y. S. Nerkar. 

University, 

Parbhani (Maharashtra), 

May 31, 1976. 

1. Lesins, K., Singh, S. M., Baysal, J. and Sada- 
sivaiah, R. S., Z, Pfianzenzuchtg., 1975, 75, 
192. 


Initiation of Dikaryon in Ravenelia esculenta Naras. 

and Thirum. 

During the course of cytological and developmental 
studies of the various spore forms of the rust Ravenelia 
esculenta, the authors have made observations on the 
manner in which the dikaryotization is attained in 
this fungus. 

The seat of dikaryotization is the aecial primordium 
as in most of the rust fungi. The primary mono- 
k .ryotic aecial primordium is composed of slightly 
elongates, rectangular to polygonal cells which are 
compactly arranged. The. initiation of the dikaryon 
occurs at this stage between adjacent cells by the 
process of nuclear migration. The migrating nucleus 
becomes elongated and finds its way into the adjacent 
cell through a minute pore in the cell wall. After 
migration the nucleus resumes its original shape and 
the two nuclei lie side by side. Thus the monokaryotic 
cells of the aecial primordium become binucleate or 
dikaryotic. 

On the basis of these observations it may be con¬ 
cluded that the process of dikaryotization in Ravenelia 
esculenta is very similar to that of many rust fungi 
like Masseeella narasimhaniP and Puccinia lateritia^. 

Grateful thanks are due to Dr. G. V. Joshi, for 
laboratory facilities. 

Botany Department, Mrs. K. S. Hardikar. 

Shivaji University, U. K. Kulkarni. 

Kolhapur (Maharashtra), 

April 20th, 1976. 

1 . Kulkarni, U. K., Doctoral Thesis, University of 

Poona, 1965. 

2. Pawar, I. S., J. Shivaji Uni., 1972, 5(10), 91. 


Friedel-Craft Cinnamoylation of Resbenzophenone 
During the course of our studies on the Friedel- 
Craft acylation of resorcinol derivatives, we carried 
out the cinnamoylation of resbenzophenone. Equi- 
molecular amounts of the latter, cinnamoyl chloride 
and anhydrous AICI3 were heated in nitrobenzene 
solution for 4 hours. After decomposition with 
dilute HCl followed by steam distillation, the reddish 
brown pasty residue was washed and triturated with 
aqueous KOH (10%). The yellow insoluble mass 
was dissolved in glacial acetic acid and reprecipitated 
with brine. The product thus obtained crystallised 
from methanol, m.p. 145-46° (20% yield) and was 
identified as 5-hydroxy-6-benzoyl flavancne (I). The 
structure of the latter was confirmed by comparison 
with the compound prepared by condensing 2 -acetyl- 
4-benzoyl resorcinol (II) with benzaldehyde in the 
presence of alkali when (I) was directly obtained. 
The structure of (I) was further confirmed by 
its bromination in chloroform solution when the 
gorresponding 3-brompflavanpne, m.p. 155°, wa§ 
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Drought and Agriculture. By C. E. Hounam, 

J. J. Burgos, M. S. Kalik, W. C. Palmer and J. 
Rodda. (Technical Note No. 138, published by the 
World Meteorological Organization, Geneva, 
Switzerland), 1955. Pp. i to xv + 127. Price 
not given. - 

This is the report of the working group on the 
assessment of drought which was set up by the 
World Meteorological Organization with Mr. C. E. 
Hounam as the Chairman and Messrs. J. J. Burgos, 
M. S. Kalik, W. C. Palmer and J. Rodda as 
Members. 

This technical note gives a systematic analysis 
of the drought problem from the agricultural point 
of view. The various definitions of drought classi¬ 
fied according to the criteria such as rainfall, 
rainfall with mean temperature, soil water and crop 
parameters, climatic indices and estimates of 
evaporation, and other general definitions have been 
given. The different meteorological indices of 
agricultural drought, methods of analysis of the 
rainfall data and water balance equations developed 
by the use of climatic parameters have been 
explained in detail. Nature of drought injury to 
plants, structure and mechanical features of 
plants in relation to drought resistance, the 
behaviour of plant communities as in pastures and 
the effect of drought on livestock and water 
requirements in general are also- presented. 

Drought conditions lead to direct losses from 
reduced crop yields, pasture deterioration and at 
times death of livestock. There are number of 
indirect losses affecting the socio-economic con¬ 
ditions of the people. As such understanding the 
drought and planning to mitigate the drought 
effects become necessary. This technical note which 
contains the recent research work can be made 
use of for planning development of drought-prone 
areas. This publication is greatly useful to the 
research workers and for those involved in agricul¬ 
tural planning. ; G. V. Havanagi. 


Mulching Effects on Plant Climate and Yield. 
By J. W. Davies. (Technical Note No. 136, 
published by the Secretariat of the World 
Meteorological Organization, Geneva, Switzer¬ 
land), 1975. Pp. i to xi -f 92. Price not given. 
The Commission for Agricultural Meteorology set 
up by the World Meteorological Organization 
discussed the topic of importance of mulches on 
the successful production of crops at the Fifth 
Session of the Commission held in 1971 and 
Mr. J. W. Davies was the rapporteur on Meteoro¬ 
logical Effects of soil cover. This publication 
contains the report. 


The review of published papers between 1954 tO' 
1970 concerning the effect of mulches on crop 
yields and micro climate of the soil are included. 
Effects of mulches on temperature, soil moisture, 
erosion and soil physics, pests and diseases, growth 
and yield of crops and weed suppression are. the 
major topics presented. Each part is subdivided 
into no specific crop, temperate fruit trees, temperate 
soft fruits, vegetable and flowers, forestry, grasses 
and cereals and tropical and sub-tropical crops. 
Effect of the organic and inorganic mulches are 
reviewed separately and mixed mulch comparisons 
are also made wherever needed. 

Mulching or covering of the soil surface with 
organic or inorganic mulches help in decreasing the 
loss of soil moisture due to evaporation, reducing 
the soil temperature fluctuations and protecting the 
soil from the impact of rain thereby minimising 
the soil loss due to erosion:. The mulches can be 
used advantageously for the cash crops or fruit 
trees wherever they are grown under limited rain¬ 
fall or irrigation water. 

This publication is very useful as a reference 
book for workers in agriculture involved in 
research on the efficient use of soil moisture.. 

G. V. Havanagi. 


ANNOUNCEMENTS 
Award of Research Degrees 
. Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Physics to Shri Patil Ranganagoud 
Laxmanagoud ; Ph.D. degree in Chemistry to Shri 
Narke Chandrashekhar Sharanappa ; Ph.D. degree 
in Botany to Shri Sadanand Nagesh Hegde. 

M.S. University of Baroda has awarded the 
Ph.D. degree in Chemistry tO' Kumari Jasoda 
Hariram Pardanani ; Ph.D. degree in Biochemistry 
to Shri Hira Lai Nakhasi ; Ph.D. degree in Zoology 
to Shri Pratap Lalsing Yadav ; Ph.D. degree in 
Microbiology to Shri Ashutosh Nilkanthrai Kachhy ; 
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PROTON MAGNETIC RESONANCE STUDY OF SOLID L-GLUTAMIC ACID AT 

ROOM TEMPERATURE 


S. C. MISHRA AND R. C. GUPTA 
Department of Physics, Lucknow University, Lucknow, India 


•THE present study of 1-glutamic acid is oriented 
^ towards the check of the crystal structure^ and 
making sure the Zwitterion Structure at room tempe¬ 
rature as modified by Hirokawa. 

Crystal Data and Hydrogen Bonding in 
L-Glutamic Acid 

BernaP reported the crystal structure of 1-glutamic 
acid to have cell dimensions <3 = 7-06; Z? = 10*3 
and c = 8-75 A, space group P2,2,2, and z = 4 ortho¬ 
rhombic in form. E.D.P. studies of Hirokawa^ presented 
a new modification of the structure in which cell dimen¬ 
sions <3 = 5-7, Z> = 17-34 and c = 6-95A and z = 

4 with space group P2,2,2, and orthorhombic in form. 

^ The infrared studies^-s associate a zwitterion structure 
„to 1-glutamic acid. The cyanoethylation and micro- 
wave studies®’’ also show the zwitterion properties 
of this compound. The carbon chain configuration 
is not coplanar and the structure consists of molecules 
tied into infinite chain along the direction of the Z)-axis 
by O-H- • • O hydrogen bonds and these chains are 
linked together in other direction by N-H. .O hydrogen 
bond. In the same molecule H atom is located at 
a distance of 1*09, 1-01 and -97 A from C, N and 
O atoms respectively. The distance between two oxy¬ 
gen atoms of the two carboxyl groups in the molecule 
is 2-54A. The structure of 1-glutamic acid gives 
information regarding the atomic arrangement in a 
polypeptide chain and the way in which these chains 
occur in natural proteins. The structure of the chain 
folded poly (l-glutamic acid)® single crystals accounts 
for the principal features of the chain. 

It is concluded® that in the study of the conformational 
analysis of solid amino acids, the variations in the 
bond lengths and bond angles can be nearly neglected. 
The structure of 1-glutamic acid is an example of the 
fact that while the bond distances and valency angles 
in the carbon chain of different amino acids remain 
approximately unchanged, each amino acid assumes 
a different configuration with respect to a particular 
C-C bond. The hydrogen bonds play an important 
role in the configuration of the polypeptide chain and 
its relation to neighbouring atom. In solutions 
1-glutamic acid occurs in helical conformation^®4^. 

Experimental Details 

The NMR spectrum of the high purity sample of 
1-gutamic acid was recorded at roorr temperature with 
a 12 inch magnet system at a resonance frequency 
I of 7*5 Mc/S at T.I.F.R. (Bombay). The details of 
he spectrometer are given elsewhere^^^ 

Cun:. Sci —2 


Calculations 

Theoretical Second Moment. —^There are two contri¬ 
butions to rigid lattice second moment, the S^, called 
intra-molecular, arising due to the interaction between 
the protons of the same molecule and, S 2 , the inter- 
molecular, arising due to the interaction between the 
protons of the different molecules situated at the various 
lattice sites. The evaluation of Si is made by the Van 
Vleck’s formula’-® for the powder sample. 

where N is the number of protons in the molecule and 
Tjfc is the inter-nuclear distance between the jth and 
^th nuclei. The modified molecular model of Hiro¬ 
kawa’- was used according to which cell dimensions 
are <3 = 5-7; Z) = 17-34 and c = 6^95 A and z = 4* 
with space . group P2,2,2, and orthorhombic in form. 
^The value of Si was.computed to be 11-99 gauss®* 

The inter-molecular contribution S 2 to rigid lattice 
second moment arises out of the interaction between 
the protons of the different molecules deposited at 
the various lattice sites and exact evaluation of this 
contribution is too tedious. An approximate esti¬ 
mation can be made following the method of Andrew 
and Eades’^ and the value of S 2 was found to be 6-00 
gauss®. This value appears to' be quite reasonable 
,as Agarwal etaj.^^ obtained this value 6-3 gauss® in 
case of solid L-alanine, a similar compound. At 
this point it can be mentioned that further check of 
the value of S 2 can be made by the formula of Smith^®. 
Thus the value of the theoretical rigid lattice second 
moment is then 11-99 + 6-00 = 17-99 gauss®. 

Experimental Second Moment. —The experimental 
value of the second moment are calculated from the 
NMR line shape derivative ^(H) using expression 


S = J 


J^(H)(H-Ho)^ ^H 
0___ 

7^(H)(H-Ho)^ZH 


- iH®m 


(iil 


where Ho is the value of field at resonance and Hw 
is sinusoidal field modulation amplitude. The second 
term in the expression occurs due to suggestions of 
Andrew’-’. The accuracy in the measurement is about 
±1-0 gauss®. The experimental second moment 
at room temperature comes out to be 16-3 gauss®,. 
Due to experimental dififitulty, investigations of the 
sample at different temperatures could not be carried 
out. 
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Results and Discussion 

The observed value of second moment at room 
temperatuie is 16 • 3 gauss^. The theoretically computed 
value of second moment for the rigid lattice is 17*99 
gauss^. A reasonable agreement exists in the theoretical 
and experimental value of second moment within the 
extent of experimental error. The lattice is rigid at 
the room temperature. The conformity between our 
expe. imental and the theoretical values of second moment 
justify the E.D.P. structure^. 

There exists no evidence of any sort of motion in 
the solid /-glutamic acid by electron density piojection 
study or any other study at room temperatuie. This 
seems reasonable. The probability of molecular re¬ 
orientation is least because of the relatively laige size 
of the molecule and the way in whi( h molecules linkh 
The asymmetric carbon atom of the molecule is linked 
to the amino group, the (.CH 2)2 COOH group and the 
carboxylic group. The rotation of (CH 2)2 COOH 
group is also not feasible about the C-C bond fcr the 
reasons of its mass and being attached to N atom which 
is surrounded by three oxygen atoms through at least 
two hydrogen atoms and the lotation of this group 
will involve the disturbance of extreme O atom sepa¬ 
ration of 2*54 A. Similarly r-carboxylic group too, 
cannot rotate at a low temperature due to its structural 
features^®. Again the amino group is linked to the 
other molecule by N-H* • • O bond and requires sufficient 
energy to reorient, depending upon the tempe- 
rature^®"^^ of the transition. The evidence of ?mino 
group reorientation at high temperatures in solid amino 
acids are numerous^®’^^ and the problem of rotating 
interaction in connection with the fail of second moment 
value is dealt tacitly by Smith^^ and Kromhout etal}‘^. 
Thus in our case the amino group rotation may take 
place at higher temperatures where the hindrance 
offered due to hydrogen bonding between the different 
substituent groups and also between different molecule 
[S overcome. It is to be noticed that hypeifine structure 
of E.S.R. spectrum-®’^® due to interaction of free elect¬ 
ron spin with the hydrogen nuclei and the irreversible 
changes in the E.P.R. spectra^’’^® at high temperatures 
and fine structure of P.M.R. derivative trace which 
is a consequence of the presence cf the chemically 
non-equivalent protons; all aie informative of the 
reorientation of the amino group at high temperatures. 
Again some of the probability of CH 2 group and the 
carboxylic group (not the r one) rotation seems to 
exist from microwave'^ magneto-chemical^® and U.V, 
absorption studies®® but the structural features permit 
none of them at room temperature and a conchsive 
character of group reorientation can be ascribed only 
after the study at different temperatures and the res¬ 
pective second moment variations, which we could 
not Study due to experimental difficulty. 
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IONOSPHERIC SCINTILLATIONS INDUCED BY CLOUD OF INTENSE SPORADIC E LAYER 


R. G. RASTOGI and K. N. IYER 
Physical Research Laboratory, Ahmedabad 380 009 (India) 


Abstract 

The simultaneous observations of vertical ionospheric soundings and the faraday fadings of 
the beacons from a low orbiting sitellite have shown clearly that the existence of a cloud of intense 
sporadic E in the path of radio waves does produce scintillations even during the day time at low 
latitudes. The latitudinal width of Eo cloud is estimated to be around 300 km. 


Introduction 

pARLY studies of ionospheric scintillations were 
" carried out at middle and high latitudes using the 
signals from radio stars which traversed che whole 
ionosphere. The signals received were found to fade 
violently during the night time. This phenomenon 
known as ionospheric scintillation of radio waves was 


found to be associated with the occurrence of spread F 
in the path of radio waves (Wild and Roberts, 1956; 
Booker, 1958). 

With the advent of artificial earth satellites, scintilla¬ 
tion studies have been extended to all latitudes. In 
middle latitudes again, a positive correlation was 
found between scintillations and spread F (Yeh and 



Fig. 1. Faraday fading records at 40 and 41 MHz from the BE-C Satellite recorded at Ahmedabad 
on 6 May 1965 showing scintillations (bottom), caused by the intense sporadic E seen in the iono- 
grams at the top. 
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Swenson, 1959; Beynon and Jones, 1964; McClure, 
1964). At equatorial latitudes too, the scintillations 
were found to be a night time phenomenon associated 
with spread F (Kent, 1961; Koster, 1972; Chandra 
and Rastogi, 1974). 

Ai high latitude stations scintillcticns have been 
found to occur some times during the day and are 
attributed to E-region irregularities (Bolton et ah, 
1953; Dueno, 1956; Chivers and Greenhow, 1959; 
Munro, 1966). Using spaced receivers McCluie (1964) 
estimated the height of irregularities causing the day 
time scintillations to be at 100 km. Aarons and Whitney 
(1968) showed that the day time scintillations observed 
at Sagamore Hill (dip 73° N) were correlated with the 
occurrence of Es, the width of Eg cloud estimated by 
them was 300-600 km. At a low latitude station, 
Brisbane (20° N), Singleton and Lynch (1962) did not 
find any significant correlation between scintillations 
and f^Es. Koster and Wright (1963) have observed 
an unusually regular type of scintillation during aay 
time at Accra (dip 8-5° S) which was associated with 
equatorial electrojet disturbances. Ramakrishntn 
(1966) has reported the associations between the occur¬ 
rences of scintillations and £«. The present, note 
is concerned with a conclusive evidence for stroeng 
blanketing type of Es causing scintillations at 40 and 
41 MHz. 

Results 

In Fig. 1 are shown the ionograms taken at 
Ahmedabad at 0915, 0930 and 0945 hr 75° EMT on 
6 May 1965. All these records show a strong Es 
cloud over Ahmedabad with fEs >7-0 MHz, and the 
second multiple of Es is also clearly seen to be strong. 
In the lower part of the diagram are shown the fading 
records of 40 and 41 MHz radio beacons from the 
Satellite BE-C recorded at Ahmedabad. The sub¬ 
satellite pass was very close to the location of Ahmeda¬ 
bad, the maximum elevation of the satellite we.s 82° 
at 0930 hr 75° EMT. The fading recoros for periods 
prior to 0929 hr, i.e., for sub-ionospheric position north 


of 23 • 7° N showea very clear Faraday fades. Between 
09A, 29', 12" and 09/?, 30' 20" strong scintillations were 
superimposed o\er the Faraday fades. The sub-iono¬ 
spheric latitude varied from 23*7°N to 23-4°N during 
this period. After 0931 hr, when the satellite was 
south of 23 • 4° N the Faraday fades were again quite 
clear. This showed that strong irregularities were 
present in the ionospheric between latitues of 23-4°N 
and 23-7°N. This clearly shows a distinct correlation 
of strong blanketing Es and the scintillations produced 
in the radio waves traversing through it. The Es 
cloud seems to be about 300 Km wide in N-S direction. 
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ORTHOPHENYLENEDIAMINE (OPDA) com. 
” plexes of Fe (II) halides were prepared and 
characterised by infrared, electronic, Mossbauer 
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spectroscopy and magnetic susceptibility measure¬ 
ments^. Some complexes of Co (II), Ni(II) and 
Cu (II) with orthophenylenediamine have been 
prepared and characterized by magnetic and spectral 
properties2. In all the above eomplexes it was 
observed OPDA acts either as a bidentate ligand 
or as a uni dentate ligand. 



Vol 45, No. 19 1 
Oct. 5, 1976 J 


Preparation and Characterisation of Orthophenylenediamine Complexes 687 


No information has been reported on lanthanide 
complexes except a spectrophotometric determination 
of Ce (IV) with OPDA. This communication deals 
with the preparation and characterization of Y, La, 
Pr, Nd, Sm and Gd complexes with OPDA. The 
rare earth OPDA complexes were prepared adopting 
the procedure of Rao etal.^, who slightly modified 
the procedure adopted by Sacconi and Ercoli^ and 
Moeller'^. All the solid complexes obtained were 
washed with ether and vacuum dried for 48 hours and 
analysed for metal, nitrogen and anion. The analytical 
data indicated that each lanthanide ion was attached 
to three moles of OPDA. A study of the conductivity 
data indicated that all the complexes are 1 : 3 electro¬ 
lytes. The analytical data of the several lanthanide 
OPDA complexes is detailed in Table I. 


In the neodymium complex, only two bands are 
located at 590 and 630 nm. Here also it is likely that 
the 576 nm characteristic band has undergone a red 
shift and splitcing also. Such a splitting was observed 
by Moeller® in a study of Nd-EDTA complex. The 
characteristic 402 nm band of the Sm®+ ion could not 
be located in the complex. 

Orthophenylenediamine can function as a bidentate 
or unidentate ligand in metal complexes. By a study 
of the infrared spectra of Cu(II), Cd (II), Co (II), 
Ni (II), Zn (II)"^’® complexes it was reported that one 
could distinguish between the chelated and unidentate 
situation of the ligand. The type of bonding in each 
complex was determined by using N-H and C-N 
stretch frequencies as indicators. 


Table I 


Complex 

% Metal 

% Chloride 

% Nitrogen 

Calc. 

Obsd. 

Calc. 

Obsd. 

Calc. 

Obsd. 

Y (0PDA)3 CI 3 H 2 O 

16-53 

16-36 

19*80 

19*39 

' 15*63 

15*15 

La (OPDA)s, CI 3 H 2 O 

23-63 

23-22 

18*11 

17-79 

14*29 

14*05 

Pr(OPDA )3 ClaHaO 

23-88 

23-35 

18*05 

17*95 

14*24 

14*10 

Nd(OPDA )3 CI 3 H 2 O 

24-31 

24*18 

17*95 

17*54 

14*18 

13*92 

Sm ( 0 PDA )3 CI 3 H 2 O 

25-08 

24‘17 

17*77 

17*27 

14*02 

14*01 

Gd(OPDA )3 CI 3 H 3 O 

25-93 

25-89 

17*57 

17-20 

13-86 

13*29 


Results and Discussion 

In this investigation the ligand OPDA has shown 
three bands in the ultraviolet region at 210, 240 (j/z) 
and 295 nm. In the lanthanide complexes studied, 
the 210 nm band is located in all of them except in the 
gadoliniurr complex. In the gadolinium complex 
only the 240 nm {sh) has been located. However, 
in the case of La, Pr and Nd complexes the 240 (sK) 
and the 295 nm bands have merged with each other 
and a distinct band at 260 nm is located. In the sama¬ 
rium complex two bands at 235 and 290 nm are located- 
There is an enhancement in the log € values in the 
complexes at the reported maxima in comparison with 
the value of the free ligand. The log ^ values are of 
the order 3-94-4* 94. These changes can be taken 
as an involvement of the nitrogens of the ligand in 
bond formation. 

In the praseodymium complex the 444 nm character¬ 
istic band of the praseodymium ion is observed at 450nm 
and two bands at 580 and 630 nm have been observed. 
Probably the 590 nm characteristic band of the praseo¬ 
dymium ion has been split into two inflections. However, 
the 480 nm characteristic band could not be observed-. 


In the orthophenylenediamine investigated^, two 
bands are observed at 3365 and 3340 cm“’-. It was 
postulated that the free amine groups show bands 
above 3350 cm“^ while the coordinating groups have 
no strong bands above about 3300 cm”’^ 

In this investigation the ligand has shown two bands 
at 3370 and 3350 cm“^ which can be assigned to N-H 
stretch. In all the complexes investigated there is a 
band around 3385 cm”^. A band around 3305 cm“^ 
was located in La, Pr, Nd and Sm complexes. It can 
be said that the 3370 cm“^ band is located with slight 
shift whereas the 3350 cm“^ band has disappeared 
in Y and Gd complexes and lowered in the rest of 
the complexes and the lowering is of the order of 45 cm"-^. 
From the changes observed in the N-H stretch frequency 
in the lanthanide com^plexes, one can postulate as a 
first approximation that OPDA possibly acted as a 
bidentate ligand. 

In this investigation, in the free ligand there are two 
bands at 1273 and 1248 cm”^ which are due to C-N 
stretch. The intensity of these bands can also be 
qualitatively taken as a measure for determining the 
nature of bonding of the Ugand. If the nitiogens are 
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involved in bonding, there is naturally a decrease in 
intensity. In the lanthanide complexes now investi¬ 
gated, both the 1273 and 1248 cm“^ bands of the ligand 
have been affected in position and there is considerable 
decrease in intensity. 

There is broad band between 3500-3600 cnr^ in all 
the lanthanide complexes and this band is due to the 
presence of water molecules in the complexes. How¬ 
ever, there is no band in the free ligand in this region. 

From an examination of the above data, it can be 
concluded that orthophenylenediamine acted as a 
bidentate ligand in the lanthanide complexes. 
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STUDIES ON COSTUS SPECIOSUS SIMS. 

Part I. Variability in Diosgenin Content 

Y. K. SARIN, B. K. KAPAHI, S. K. KAPUR and C. K. ATAL 
Regional Research Laboratory, Jammu {Tawi) 

Abstract 

A wide range of variation in the diosgenin content has been observed in the rhizomes of 
Costus speciosus. The distribution in different portions of the same rhizome is uneven. There is 
a definite clone to clone v-iriation while the diosgenin content is highest during the full bloom period 
in the months of July and August. 


Introduction 

C OSTUS SPECIOSUS SIMS, has recently gained 
importance as a source of diosgenin, a precursor 
in the synthesis of steroidal hormones^. Analysis of a 
large number of rhizome samples collected from various 
localities during different months revealed a lot of 
variation in diosgenin content from plant to plant aS 
well as at different periods of harvest. Detailed stu¬ 
dies were, therefore, undertaken to find out the range 
of variability in the diosgenin content and the factors 
affecting it. 

Materials and Methods 

Four plants from one year old crop in the nursery 
were harvested during December, 1975 for determining 
the distribution of diosgenin in different portions 
of the same rhizome. Each rhizome was divided 
into tips, nodes and iniernodes and each set analysed 
separately for diosgenin content. For determining 
the range of diosgerrin content in the natural popula¬ 
tion, two hundred plants gtowning side by side in 
the Suhari Village were harvested during November, 
1975 and each of the rhizome analysed separately. 
Deiermination of the diosgenin content during diffe¬ 
rent months of the year was done by sampling three 
plants from a two year crop in the nursery. A uni¬ 


form portion of the rhizome of each plant was taken 
for analysis at 50 days interval between January, 1975, 
the period when the dormancy sets into April, 1976 
when buds on the nodes start swelling. The procedure 
adopted for chemical analysis is according to Sarin 
etal. {loc.cit.). The diosgenin content has been 
calculated on dry weight basis. 

Results and Discussions 

(i) The diosgenin content in tips, nodes and inter- 
nodal portions of the rhizome are given in Table I- 
The diosgenin content in the nodal regions is greater 
than the tips and internodes, the latter having the least 
amount. The lesser concentration of diosgenin in 
tip and internodal regions, however, does rot affect 
much the overall yield from the rhizome as the bulk 
of its biomass (about 75%) is formed by close set 
nodes. 

(ii) Range of diosgenin content in natural population: 

The analysis of 200 rhizome samples indicate that 

the diosgenin calculated on crude basis range from 
0*39% to 3*65% (d.w.b.). Of the seven categories 
of clones containing |)etween 0*5% and 4-0% of 
diosgenin, those having upto 1% constitute only^ 
2% of the total, while those containing 1-0% to U5% 
1-5% to2%, 2-5% to 3-0%, 3.0%to3-5y and 3-5% 
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Table I 

Distribution of diosgenin in one year old rhizome of Costus speciosus 


Diosgenin percentage (Pure: dry wt. basis) 


Tuber portion 

Sample No. 1 

Sample No. 2 

Sample No. 3 

diosgenin % 

Increase or 
decrease over 
average 

diosgenin % 

Increase or 
decrease over 
average 

diosgenin % 

Increase or 
decrease over 
average 

Nodes with 
sprouted stem 

0-88 

+0-27 

0-57 

+0-14 

0-72 

+0-15 

Internodes 

0-41 

-0-20 

0-36 

-0-07 

0*42 

-0-15 

Tips 

0-60 

-001 

0-37 

-0-06 

0-56 

-0-01 

Average 

0-61 

.. 

0-43 


0-57 



Table II 

Seasonal variation in diosgenin content of Costus speciosus rhizome 


% Diosgenin (Pure: dry wt. basis) 

Date of sampling Vegetative stage - 

Clone (1) Clone (2) Clone (3) 


1st January, 1975 

Aerial portions dried up 

0-63 

0-52 

0-61 

20th February, 1975 

Dormant 

0-91 

0-75 

0-86 

10th April, 1975 

Dormant 

0-80 

0-81 

0-81 

30th May, 1975 

Aerial shoots 10-15 cm tall with few leaves 

0-65 

0-69 

0-65 

21st July, 1975 

Aerial shoots with flower buds 

2-61 

2-02 

2-64 

10th September, 1975 

Fruit formation on lower flowers of the inflorescence 

1-02 

0-98 

0-88 

30th Oetober, 1975 

Flower heads with mature fruits lower leaves 
yellowing 

1*21 

0-86 

0-34 

20th December, 1975 

Aerial portions dried up 

0-72 

0-38 

0-44 

8th February, 1975 

Dormant 

1-03 

0-45 

0-50 

30th March, 1976 

Dormant 

MO 

0-69 

0-61 


to 4% of diosgenin constitute 14%, 30%, 39%, 12%, 
2*5% and 0*5% of the total respectively. It can be 
noticed that more than half of the total number of 
clones Sampled (54%) contain more than 2% of crude 
diosgenin. Somewhat similar observations have been 
made in certain other localities in Jammu, Kangra 
and Dehradun. The fact that some of the clones are 
eKceptionaliy rich in diosgenin, promises great possi¬ 
bilities of evolving a high yielding strain through 
selection and multiplication. 

(iii) Seasonal variation in diosgenin content : The 
analysis of rhizome portions obtained from three 
plants have revealed interesting results (Table II). 
The diosgsnin content increases steadily from early 


January when complete dormancy sets in till the month 
of May when young shoots sprout. There is a very 
sharp increase in the months of July and August when 
the plants achieve optimum height and are in full 
bloom. Diosgenin content again declines sharply during 
September and October, the period of intensive fruit 
formation. This decline continues till the last week 
of December when the aerial shoots dry up completely. 
The average diosgenin content of bulk material during 
August was 3*86% (Crude) as against 2-11% (Crude) 
for the material collected in November. Similarly 
a large number of samples harvested from Jammu 
plantations in July gave a diosgenin content (pure) 
above 2*0% (d.w.b.). There appears to be a close 
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relationship between the flowering and fruiting of the 
plant and diosgenin content. 

The foregoing observations indicate a wide range 
of variability in the diosgenin content of the rhizomes 
of Costus speciosus. There is a definite clonal variation 
with a very wide range of aiosgenin content. The 
variation appears to be genetic rather than physiologic 
as no relationship with the size and correspondingly 
the age of the rhizome could be established. A large 
percentage of plants growing wild in the sub-Himalayan 
localities of Jammu, Kangra and Dehradun contain 
appreciably high content of diosgenin. This makes 
the task of evolving a high yielding strain more easy. 


The abrupt and sharp rise of diosgenin during the 
months of July and August, an equally sharp decline 
in September and October and reduction of diosgenin 
content to less than half of July concentration during 
the period of dormancy suggests that the crop should 
be harvested during the peak diosgenin months. 

The authors are grateful to Prof. T. S. Sadasivan for 
fruitful suggestions during the course of this investi¬ 
gation. Thanks are also due to Sarvashri Ajendra 
Singh, J. P. Singh and D. R. Sharma for providing 
necessary help. 

1. Sarin, Y. K., Bedi, K. L. and Atal, C. K., Curr. 

ScL, 1974, 43(18), 569. 
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HISTAMINE CONTENT OF THE GUT AND 
VISCERAL ORGANS OF THE FROG 
RAN A TIG RINA (DAUD.) 

Several workers have studied the histamine content 
of the different organs of mammalian species^'^. 
Comparatively little information is available on tte 
histamine content of the lower vertebrates^. There 
are a few reports of the formation and degradation 
of the histamine and the physiological significance 
in lower vertebrates^^"'^. In the present investigation 
histamine content of the gut and certain visceral 
organs of the frog has been estimated biologically. 

Mature frogs of both sexes in a weight range of 
100-150 g were decapitated and the tissues were 
immediately excised and chopped by Me Ilwain 
tissue chopper and extracted with 10% trichloro¬ 
acetic acid for the estimation of the histamine 
content as per method of Paratt and Wests. 

It is evident from Table I that the histamine 
content in the different portions of the gut of the 
frog is not consistent. The level of histamine was 
highest in the stomach and lowest in the ileum. 
Oesophagus, duodenum and rectum contain hista¬ 
mine in moderate quantities in comparison with the 
stomach and ileum. Among the visceral organs, 
the higher levels of histamine was found in lungs 
followed by kidneys, lever, skin and spleen in the 
decreasing order. 

In the lower vertebrates, the main store of the 
histamine has been found to be in the tissues and 
not in the mast cells^"io. It has also been suggested 
that the main function of histamine in the gut of 
lower vertebrates may be related with the gastric 
secretory process actively or passively^. In the present 
investigation the histamine content of the stomach 
has been found to be significantly lower than the 
reported values for other species of the genus. 

The histamine content of the ileum of the frog 
in the present study is nearer to the values of the 
histamine content for the other species of the genus 
Rana. However, information about the histamine 
content of the oesophagus, duodenum and rectum 
of the other amphibian species has not been reported 
so far. Histamine content of the lungs of the Rand 
tigrina has been found to be the highest as compared 
to the previous reports^. In the kidney, liver and 
spleen, a considerable amount of histamine has 
been detected but its physiological significance in 
these animals is not clear. In mammals, the kidney 


and liver are the main sites of inactivation of 
histamine in the body, being rich in the enzyme 
histaminase or histamine-N-methyl-transferase. That 
causes a low level of histamine content in these 
organs^. In the lower vertebrates including certain 
species of frogs and toads both these enzymes have 
been reported from liver and kidney^. This might 
be responsible for the low levels of histamine of 
these organs of the Rana tigrina too. Histamine 
content of the skin in the present study is close to 
the values reported for the Rana tempomrla, but it 
is lower than the values found in the skin of the 
two species of The reported values of the 

histamine content in the other amphibian species 
are given in Table I for comparison. 

Table I 

Histamine content of the gut and visceral organs 
of the frog Rana tigrina. Each figure is 
mean of five estimations f))om different 
animals. Histamine content represented 
in tJig/g of wet weight of 
tissue ± S.E. 


SI. 

No. 

Organ 

Histamine content 

Reported 
values in 
other 
species* 

1. 

Oesophagus 

0-429 ±0-131 

D.N. 

2. 

Stomach 

0-833±0183 

5-5-12-1 

3. 

Duodenum 

0-429 ±0-122 

D.N. 

4. 

Ileum 

0-332±0-072 

o 

o 

5. 

Rectum 

0-454 ±0-139 

D.N. 

6. 

Lungs 

0-433 ±0-067 

0-1- 0-2 

7. 

Liver 

0-348 ±0-072 

D.N. 

8. 

Kidney 

0-356 ±0-072 

D.N. 

9. 

Spleen 

0-171 ±0-043 

D.N. 

10. 

Skin 

0-198 ±0-042 

0-05-0-2 


D.N. = Data not reported previously. 

*Data from Reite^ 

We are grateful to Dr. S. S. Gupta, M.D., 
Professor and Head of the Department and Dean of 


Curr Sci—3 


692 


Letters to the Editor 


[ Current 
Science 


the College, for encouragement and necessary 
facilities. 

Dept, of Pharmacology, M. Ovais. 

Gandhi Medical College, Yasmin Akhtar Khan. 
Bhopal 462 001, • 

January 3, 1976. 
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OBSERVATIONS ON HIGH ALTITUDE AND 
VIVIPARY IN LIZARDS 

Agama tubercidata and Lygosoma himalayanum are 
the two very common lizards in Kashmir, which show 
different altitudinal preferences for their haunts. 
While A. tubercidata, generally does not extend its 
activity above 6000 ft, L. himalayanum stays in 
pine forests and grassy meadows between 5000- 
9000 ft (very rarely at 5000 ft). These two 
distributional belts fall into the Upland Savana and 
Grassy upland and Alpine meadows respectively— 
the two life zones of Loveridge (1937), each having 
its own bio-ecological characteristics. 

Loveridge (1937) lists different modes of 
reproduction in snakes and lizards characteristic of 
each -of his ecological life zone, albeit for .East 
Africa region alone. Subsequent investigations 
into the reproductive habit of reptiles on latitudinal 
and altitudinal dines in the Orient and Palearctic 
region (Sergeev, 1940) not only supplemented the 
earlier ^data but concur with broad generalisations 
'Of Loveridge (op. cit.) that at lower altitudes (his 
Upland Savana) the preponderance is of oviparous 
forms which are supplanted by ovoviviparous and 
viviparous forms in higher reaches (Alpine 
Meadows etc.). 

Agama tuberciilata is an oviparous lizard. In 
exhibiting oviparous habit, it conforms to the 


reproductive habit characteristic of the family as 
also to that listed characteristic by Loveridge for 
the reptilian forms which are distributionally 
peculiar to Savana Upland. 

Geer (1968) and Greene (1970) hold that live 
bearing habit increases with the altitudinal rise 
in the habitat of a lizard. That L. himalayanum, 
which is a very common lizard above 6000 to around 
9000 ft above sea level, is an ovoviviparous form, is 
thus neither surprising nor unexpected. The only 
forms which, however, continue tO' show oviparous 
habit even at such high altitudes are a few lacertids 
and a few geckonids (Geer, 1968), could be, 
therefore, regarded as exceptional. Although there 
exists a consistent correlation between vivipary, low 
temperature and extreme altitudes, Geer (1968), 
McCoy (1968) and Greene (1970) hold that it is 
not a relationship of the cause and effect, while 
Tinkle (1967) hints that vivipary has been an 
outcome of several other factors that would operate 
at different altitudes and thereby exercise a selection 
pressure favouring this mode of reproduction to the 
other. He does not, however, spell out the 
various factors involved to which the present 
authors have to contribute as under. 

Our findings show that the total time which 
L. himalayanum spends above ground is barely 
6-7 months in a year (May to October), during 
which period the ambient temperature is of a fairly 
low order (3°-2U C) in contrast to the tempera¬ 
tures at lower altitudes (8°-35° C). At such high 
altitudes and at such considerably lowered environ¬ 
mental temperatures an extra-maternal embryonal 
development as any other bio-chemical process 
would get slackened and seriously impeded. Added 
to such a thermal disadvantage, the short duration 
of barely 6-month of diurnal activity of the lizard 
at such altitudes would further have cramped the 
various developmental stages in order that the short 
span of favourable time in the open available for 
development of the lizards may not have to pass 
into the severity of impending winter (October 
onwards). To obviate such deleterious climatico- 
ecological effects, the adoption of an intra-maternal 
development of the embryo has obvious advantage 
and seems, hence, been selectively favoured. The 
fact that L. himalayanum is only an ovoviviparous 
form, however, indicates that intra-maternal residence 
of the developing embryo must originally have been 
only a protectional adaptation and to that extent 
may also indicate that it has been a step in the 
course of evolution of vivipary in lizards. Thus 
photoperiod as a factor, it appears, has its own role 
to play in the process. This assumption draws 
support from similar conclusions from Greene 
(1968). 
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While outlining the advantages conferred by 
vivipary upon the embryo, Greene {op. cit.) 
plausibly argues that the thermo-regulation by 
basking in cool climates at high altitudes (above 
6000 ft) confers an advantage “for embryos to 
undergo development in the female rather than in 
an egg abandoned in the environment”. 

Another equally important factor appears to be 
the relative fecundity of the concerned forms. 
L. himalayanum has been observed to produce on 
an average lesser number of all types of eggs 
(Table I) than A. tuberculata, although both show 

Table I 

Monthly incidence of ovarian and oviducal eggs in 
Agama and Lygosoma 



Agama 

Lygosoma 


tuberculata 

himalayanum 

Month 

Ovarian 

Oviducal 

Ovarian 

Oviducal 


Eggs 

Eggs 

Eggs 

Eggs 

April 

(26-40) 


+* 

+/16 

+12 

May 

-1-/32 

+/6 

+/4 


(22-34) 


(12-18) 


June 

-1-/24 

+/7 

+/I8 

Emy/6 


(22-26) 


(12-20) 


July 

+122 

+17 

-1-/18 

Emy/4 


(18-24) 


(12-22) 


August 

^120 


+/20 


(18-24) 


(14-24) 


September 

-1-/24 


-h/20 


(18-26) 


(16-24) 


October 

-1-/28 


+122 



(26-32) 


(16-26) 



* Only one specimen obtained for this month. 


a similar breeding period (May to My) and the 
latter retains oviducal eggs for two months (from 
middle of May to middle of July ; no lizard seemed 
to bear oviducal eggs after July) as against 
L. himalayanum, which retains the oviducal eggs 
and/or near term embryos for two months and a 
half (early May to mid July). This works to over 
25% longer gestation period in L. himalayanum. 
These facts add the factor of fecundity to the 
eco-habit differences in the twoi lizards without, 
however, reducing the importance of temperature as 
one of the other factors involved. A longer 
gestation and reduced fecundity would inevitably 
render the scincid lizard a comparative disadvantage 
that would exclude from the company of oviparous 
species which are potentially better reproducers. 
With increased tendency towards the accomplish¬ 
ment of vivipary, the ability to produce the greater 
number of eggs, thus appears t 0 ‘ have got progres¬ 


sively reduced; and with progressive lowering in 
fecundity, the surest coverage against any risk of 
ovular dystrophy or failure of fertilized eggs to 
develop in adverse environmental conditions would 
be, for the female, to bear the eggs within her 
body during the embryonal development—a stage 
identifiable as ovovivipary. Any further intimacy 
between the embryo and the maternal tissue must 
ultimately have led to vivipary. Severity of 
climatic conditions, reduced thermoperiod, low 
fecundity and high altitude together with other 
intrinsic factors like hormonal interplay and 
extrinsic factors like different types of rays that 
obtain at high altitudes might have collectively 
contributed to the evolution of vivipary—envisaged 
as a multifactorial hypothesis as hinted by 
Tinkle (1967), 

Department of Applied Zoology, Opender Koul. 
Regional Research Laboratory, 

Jammu (Tawi), 
and 

Department of Biosciences, P. L. Duda. 

University of Jammu, 

Jammu (Tawi), July 20, 1976. 
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PHYSIOLOGICAL STUDIES ON THE EFFECTS 
OF NUTRITIONAL IMBALANCE ON THE 
CENTRAL NERVOUS SYSTEM: HORMONE-LIKE 
ACTION OF THE BLOOD OF THIAMINE- 
DEFICIENT CHICKEN, CALLUS DOMESTIC US 
It is well established that the deficiency of B^- 
vitamin (Thiamine) causes beri-beri in man and 
signs of nervous symptoms in birds referred to as 
Poly-neuritist--. Thiamihei as thiamline-pyrophos- 
phate is known to influence the oxidative decarboi- 
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lation of pyruvate in pigeon and man‘^-^. It has 
been suggested that accumulation of pyrurate in 
thiamine^d-eficient vertebrates may be responsible! 
for various signs of poly-neuritis-t’^. It is 
presumed that injury to medulla is responsible for 
the pathogenic symploms of B^L-avi.aminosis. The 
m^edullary nervous symptoms during thiamine-; 
deficiency have been reported to be due to toxic 
product accumulation^’tJ. 

Earlier investigations of Nayeemunnisa^’S and; 
other workers**^ indicated changes in the levels of 
RNA, activity levels of certain oxidative enzymes 
and acetylcholinesterase in the different regions of 
the brain of chicken, Gallus domestkus, during 
thiamine-deficiency. The present investigation 
aims to see whether the neural disturbances result 
in blood-borne factors and if so whether these 
factors affect the cardiac rhythmicity. 

Three days old, male white leghorn chicken, 
Gallus domesticus, ranging in weight from 12-14 
grams were reared in the laboratory in electrically- 
heated cages at 37 ± 2° C. The controls were fed 
on standard chicken feed (Mysore Feeds, Bangalore, 
India). The experimental birds were fed on polished 


soaking by blood obtained from other control 
chicken. These recordings of the cardiac contrac¬ 
tions constituted observations for the control animals. 
The preparation was washed in fresh avian Ringer^^. 
Blood from the thiamine-deficient chicken, showing 
signs of opisthotonus was extracted from the wing vein 
with a sterilized syringe, was added directly on the 
heart of the control chicken and the heart beat under 
the influence of the blood of avitaminous birds was 
recorded kymographically under identical conditions. 

The kymographic recordings were fixed in turpen¬ 
tine : varnish (2:1) and photographed. In general 
the heart beat is decreased on in vitro administra¬ 
tion of blood from thiamine deficient chicken. The 
per cent decrease of heart beat in control birds is 
— 26-4, — 50-0 and — 28-2 in the burst frequency 
(33 and 24-3 per minute for controls and experi- 
mentals respectively) amplitude (1*5 and 0*75 mm 
for controls and test birds respectively) and dura¬ 
tion (2*2 and 1*6 seconds for controls and experi- 
mentals respectively) whereas inter-burst interval 
was prolonged (per cent increase is 92*3 and 
average values being 0-13 and 0*2 mm for controls 
and test animals respectively) on administration of 
blood from Bj-avitaminosis birds (Table I). 


Table I 

The heart-beat parameters of Gr.llus domesticus 


Characteristics measured 

^Controls 

**Experimentrds 

Percentage change 

Burst frequency (Per minute) 

33-0±3-0 

24-3 ±2-7 

-26-4 

Burst amplitude (mm) 

I-5±0-21 

0-75±0-23 

-500 

Burst duration (Seconds) 

2-2±0-01 

l-58±0-016 

-28-2 

Inster-burst Interval (mm) 

013±002 

0-25±0-01 

+92-3 


Values are Mean of 4 observations±S.D. 

(-f) and (—) signs indicating increase and decrerse respectively over controls. 
Values are significant at P > 0-01. 

* Control chicken heart soaked with the blood of normcdly active chicken. 

** Control chicken heart soaked with the blood of thiamine deficient chicken. 


rice for 25-30 days as described by Peters^ to induce 
thiamine-deficiency. Water was made available ad 
libitum to both the groups. 

The control chicken were given mild ether 
anaesthesia and dissected with sterilized instruments 
to expose the heart. The heart and the exposed 
body cavity was flooded with avian Ringerio-ii at 
the body temperature. The heart was then care¬ 
fully connected with the help of a wire hook and 
thread to the writing pointer of the kymographic 
drum (Patent Inco, India. No. M.E. 1880 220 Volts 
A.C. rotated at 2-5 mm/second) after in vitro 


These changes produced in the heart beat by 
the blood of thiamine deficient chicken, Gallus 
domesticus clearly indicate the presence of one or 
more hormone-like factors which can produce- 
in vitro effects. Generally, thiamine deficiency 
results in the profound changes in metabolic rate 
cf the tissues'^'S. The fact that the blood of 
avitaminosis birds is capable of depressing the 
heart beat of normal chicken, clearly suggests the 
presence of an inhibiting factor in the blood of 
thiamine-deficient birds, produced as a consequence 
of metabolic alterations. 
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PEROXIDASE ACTIVITY IN PAPAYA PLANT 
INFECTED WITH PAPAYA DISTORTION 
MOSAIC VIRUS 

Viral infection induces several metabolic changes 
in plantsi’2. Changes in peroxidase activity follow¬ 
ing infection have also been reported. Loebenstein and 
Linsey^, Bhargava et al.^, and Wood and Barbara^ 
reported an increase in peroxidase activity in vein 
clearing virus infected sweet potato, sugarcane plants 
infected with sugarcane mosaic virus and tobacco- 
plants infected with cucumber mosaic virus respec¬ 
tively. In tobacco mosaic virus infected tobacco- 
leaves, however, peroxidase activity decreased below 
that of healthy leaves both during early and later 
stages of the development of the disease®. Present 
investigation was undertaken to examine the effect 
of papaya distortion mosaic virus on peroxidase 
activity in papaya leaf. 

To determine the effect of papaya distortion 
mosaic virus on peroxidase activity, papaya plants 
grown in the glass house • were inoculated at 
4-5 leaf stage with sap from infected papaya 
plants using carborandum as an abrasive. Healthy 
plants of the same age served as control Peroxidase 


activity was determined at 0, 3, 6, 9, 12 and 15 days 
after inoculation. During sampling 6 discs of 1 cm 
diameter each were taken from healthy as well as 
infected leaves, care being taken that sampling was 
always done from the third leaf. The discs were 
weighed and homogenized in 2-0 ml of chilled 
distilled water and filtered through cheese cloth. 
The filtrate was centrifuged in a refrigerated centri¬ 
fuge at 1,000 rpm for one hour. The enzyme 
activity in the clear supernatant was measured 
colorimetricaily according to the method of Loeben¬ 
stein and Linsey® as described by Wood andi 
Barbara^. 

The results presented in Table I show that the 
peroxidase activity in the papaya leaves increased 
with papaya distortion mosaic virus infection, the 
increase being upto a maximum of 39*5% after 
9 days of inoculation. 

Table I 


Peroxidase activity in healthy and virus infected papaya 
leaves 


Days after 
inoculation 

Enzyme activity (S"^ g" 

^ fresh w't.) 

Control 

Inoculated 

Percentage 

increase 

0 

27-1 

27-1 

[ 

0 

3 

21-3 

' 26-7 

25*3 

6 

22-0 

f25-7 

16-9 

9 

13-4 

18-7 

39-5 

12 

23-2 

31-3 

34*9 

15 

38-9 

37-5 

0 


Peroxidase is loiown to catalyse the oxidation of 
phenolic substances and aromatic amines to quinones 
in the presence of hydrogen peroxide*^, though its 
exact physiological role, even in normal metabolism, 
is not clearly understood. In many cases increase 
in peroxidase activity in plants has been correlated 
with either disease resistance®’® or susceptibility 
and symptom response to virus®’i®. Loebenstein 
and Linsey® reported that increase in peroxidase 
activity following inoculation commences with the 
appearance of symptoms in the infected plants. In 
our study, increase in peroxidase activity was found 
after 3 days, when no symptoms had appeared 
though viral activity was present. Maximum increase 
was. however, found after 9 days of inoculation. 
In this connection, it may be mentioned that viral 
activity was also more pronounced between 9 and 
12 days after infection, showing a correlation betwe^il 
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viral activity and increase in peroxidase activity due 
to infection. 
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INHIBITION OF THREE STRAINS OF 

WATERMELON MOSAIC VIRUS BY BARK 
EXTRACTS^ 

Several plant virus inhibitors have been reported 
to be present in different parts of the higher plants 
(Dugger and Armstrong*^, Johanson^, Gendron^, 
Sill and Walker^. Bawden^ Crowley-, Feldman^, 
Ulrichova and Bracak^). Little attention has been 
given to the inhibitory activity of juices from plant 
barks. Recently Singh'^ s studied the effect of 
several bark extracts on the inactivation of Tobacco 
mosaic virus (TMV) and poptato virus X, and has 
shown the presence of inhibitors in the aqueous 
extracts of the barks. Tamura^^^ reported the 
inhibitory activity of bark extracts of Japanese 
black pine— Pinus thunbergii on the infectivity of 
turnip mosaic virus. 

The present study deals with the effect of the 
bark juices of nine trees belonging to different 
families on the infectivity of WMMVB, WMMM 
and WMMC strains of watermelon mosaic virus. 

Standard inoculum of virus strains used in the 
present study were prepared by macerating young 
infected leaves of Cucurbita pepo L. cv. Caserta 
showing good symptoms. The crude juice was 
squeezed through layers of muslin cloth. Bark 
from different plants was collected separately. In 
each case 20 g of clean, fresh bark in the form of 
small pieces were homogenized with an equal 
volume of distilled water in a Waring Blender. 
Juice? from these homogenates were expressed 


through a muslin cloth and were mixed with standard 
inoculum in 1 : 1 ratio. This mixture was then 
rubbed on healthy leaves of Cucurbita pepo L. cv. 
Caserta. Standard inoculum mixed with distilled 
water in 1 : 1 ratio was used as control. Five 
replicates were taken for each treatment. The results 
of inhibition of three strains of watermelon mosaic 
virus by bark extracts are given in Table I. 

Table I 


Effect of bark extracts of trees on the infectivity of three 
strain of watermelon mosaic virus 


Virus 

Strains 

Species 

Number 
of plants 
infected 
out of 50 
inoculated 

Percen¬ 
tage of 
inhibition 

Azadirachta indica WMMVB 


30 

40 

L. WMMM 


40 

20 

WMMC 


40 

20 

Callistemon lanceo- WMMVB 


45 

10 

latus D.C. WMMM 


40 

20 

WMMC 


50 

0 

Eriobotrya japonica WMMVB 


40 

20 

Lindle. WMMM 


40 

20 

WMMC 


45 

10 

Ficus bengalensis L. WMMVB 


20 

60 

WMMM 


20 

60 

WMMC 


20 

60 

Ficus elastica Roxb. WMMVB 


10 

80 

WMMM 


10 

80 

WMMC 


20 

60 

Grewia asiatica L. WMMVB 


0 

100 

WMMM 


0 

100 

WMMC 


0 

100 

Prunus communis L. WMMVB 


40 

20 

WMMM 


40 

20 

WMMC 


40 

20 

Syzigium cuminil^.C. WMMVB 


10 

80 

WMMM 


20 

60 

WMMC 


0 

100 

Tamarindus indica L. WMMVB 


10 

80 

WMMM 


20 

60 

WMMC 

. 

10 

80 


Results in Table I indicate that bark extract of 
Grewia asiatica L. is most inhibitory to the infecti¬ 
vity of all three strains of watermelon mosaic virus. 
It is followed by extracts of Syzigium cumlni 
D.C., Tamarindus indica, Ficus etastica Roxb., 
Ficus bengalensis L., reduced the infectivity by 
more than fifty per cent. Azadirachta indida L., 
Prunus communis L., • Eriobotrya japonica Lindle, 
and Callistemon lanceolatus D.C., showed mild 
inhibitory activity. 
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PACHYTENE CHROMOSOMES OF JUTE 
{CORCHORUS CAPSULARIS) 

The pachytene chromosomes of Corchorus oUtorius 
were studied by Joshua, Thakare and Raot and 
Pari a and Basak^. These studies were found to 
agree, in general, on the morphology of the 
chromosome complement. The present study deals 
with the pachytene chromosomes of C. capsularis and 
attempts to find out whether the incompatibility 
between these species is associated with gross 
chromosomal ditferences. 

Flower buds of C. capsularis var. IRC 412 were 
fixed in 1:3 acetic alcohol and slides were 
prepared following the methods employed for 
C. oUtorius^. Microphotographs were taken at 
X 1,000 and the negatives were enlarged four times. 
The data on each chromosome are based on the 
measurements of 5 to 7 well-spread preparations. 

The pachytene chromosomes of C. capsularis, 
although significantly longer (Table I) than those 
of C. olitorius^, resemble those of the latter in many 
respects (Figs. 1, 2). The relatively shorter 
chromatic segments composed of conspicuous, 
deeply staining chromomeres flanking the centro¬ 
meres and the long, achromatic distal segments are 
characteristic of both C. olitorius'^ and C. capsularis. 
All the chromosomes except chromosome 2 
(nucleolar) and chromosome 3 have a median 


centromere. The nucleolar chromosome is the only 
one with a submedian centromere in both the 
species. The pattern of distribution of the chromo¬ 
meres also seem to be similar, with C. capsularis 
having a few additional chromomeres. The average 
arm length ratio of the complement is 1*74 in 
C. oUtorius and 2*10 in C. capsularis. The achro¬ 
matic to chromatic ratio for the individual chromo^ 
somes is comparable to those of C. oUtorius ; the 
average ratio for the complement is 2*08 and 2*09 
for C. oUtorius and C. capsularis respectively. 
The ratio between the longest and the shortest 
chromosome of the complement in C. capsularis 
is 1*66 which is not significantly different from 
1*55 of C. oUtorius. 



Fig. 1. Pachytene complement of Corchorus 
capsularis. 



1 2 3' 4 5 6 7 

Fig. 2. Idiogram of pachytene chromosomes of 
Corchorus capsularis. 

Despite these striking similarities between the 
pachytene complements of the two species, minor 
differences are observed when the chromosomes are 
studied individually. Some of the chromomeres in 
the achromatic regions are more prominent in 
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Table I 

Total length, arm ratio and achromatic to chromatic ratio of pachytene chromosomes of Jute 
{each value is mean of 5-1 cells) 


Total Length of Length of Arm length Length of Length of Achromatic 
Chromosome No. length short arm long arm ratio • chromatic achromatic to chrcmatic 
{[ji) (p) (rt segment (p) segment (id) ratio 

1. 26-88 11-65 15-23 1-31 7-23 19-65 2-72 

2. 22-56 3-70 18-86 5-10 9-64 14-19 1-07 

3 23-27 .. 5-80 17-47 3-01 

4. 20-63 9-94 10-69 1-08 10-29 10-34 1-00 

5. 20-00 8-90 11-10 1-25 5-79 14-21 2-45 

6. 17-29 7-12 10-17 1-43 5-00 12-29 . 2-46 

7. 16-17 5-34 10-83 2-03 5-47*^^* ' 10-70 1-96 


C, capsularis. An increase in the length of the 
achromatic segments is also observed in this species. 
These differences, however, appear to be genotypic 
and do not seem to account for the strong cross 
incompatibility between the two species. 

Biology and Agriculture D. C. Joshua. 

Division, R. G. Thakare. 

B.AR,C., N. S. Rao. 

Bombay 400 085, January 8, 1976. 
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ON THE FORMATION OF THE MICROPYLE IN 
NEMACHILUS TRIANGULARIS DAY 
During a detailed investigation on the anatomy 
and histology of the reproductive system of the 
common loach Nemachilus triangularis Day it was 
possible to observe the origin and formation of the 
micropyle. At the migratory nucleus stage the 
oocyte is spherical and measures 500 in diameter. 
The germinal vesicle which is very near the animal 
pole appears as a very prominent oval body with a 
distinct wall which is thrown into feeble folds 
(Fig. I). A distinct zona radiata covers the oocyte 
all around. This egg membrane has a large number 
of closely packed striations giving it a tough 
consistency. Over this, the follicular epithelium 
forms a single layered membrane, the cells being 
cuboidal. Each cell has a very distinct central 
nucleus with dense cytoplasm Immediately dorsal 
to the germinal vesicle, the micropyle is visible as 
a funnel-shaped depression of the zona radiata. 


with the wide end directed outwards. Three cells 
of the follicular epithelium lying dorsal to the 
germinal vesicle get enlarged and appear differently 
(Fig. 2). The nucleus in each of these three cells 
is eccentric in position. The portion of the cell 
dorsal to the nucleus gets vacuolated and the cell 
walls between them disappear. The cytoplasm of 



Fig. 1. T.S. of migratory nucleus stage of oocyte 
of Nemachilus triangularis showing strands of 
protoplasm in the micropylar cell. (Reconstructed 
from 10 consecutive serial sections) x 250. 



Fig. 2. T.S. of oocyte passing through the micro¬ 
pylar region showing follicular layer, micropylar 
funnel, and zona radiate, x 400, 


f 

f 
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all the three cells are thrown into fibrillar strands 
which run parallel to one another from the base of 
the nucleus to the posterior end of the coalesced! 
cells. In section, the whole structure appears as a 
rectangular stringed plug, the posterior part of 
which firmly pressing the zona radiata downwards. 
This inpushing results in the formation of a deep 
depression, the micropyle. 

The formation of the micropyle in teleosts has 
been studied by a few earlier workerswho have 
come to the conclusion that the micropyle owes its 
origin to the follicular cells. In Fygosteus 
pungitius'^^ and in Macropodus cupanus^ a single 
follicular cell gets modified and the posterior part 
of this cell is drawn into a wedge-shaped process 
which presses down the zona radiata to form the 
micropyle. In Leucius^ three follicular cells crowd 
together and press the zona radiata into a funnel- 
shaped structure forming the micropyle. In Stigmato- 
gobius javankus^ a cluster of cells of the follicular 
layer exerts pressure in the zona radiata to form 
the micropyle. In the present study however it can 
be observed that the micropyle is formed by the 
coalescence of three enlarged follicular cells, the 
cytoplasm of which is thrown into firm strands, 
that coalesce posteriorly. 

Authors are grateful to Dr. N. Balakrishnan Nair, 
Professor and Head, for reading through the 
manuscript. 
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CHARACTERIZATION OF NUCLEAR HISTONES 
IN SPERMATOZOA OF A CENTIPEDE 
{MECISTOCEPHALUS SP.) 

Introduction 

There are conflicting reports in literature regarding 
dual nature of the testes and spermatogenesis in 
Chilopods, leading to the formation of two types of 
Spermatozoa. Bouin (1925) reported two types of 
spermatogenic processes in the same testis of 
Scolopendra cingulata. Dual nature of testis 
having two types of spermatozoa have also been 


reported by Ansley (1954) in Scutigera forceps. 
However Nath (1925), Ram (1937) and Gulati 
(1937) in their contribution on the spermatogenesis 
of Lithobius forficatus, Rhysida longipes and Scolo¬ 
pendra sp., respectively, do not reveal such duality 
of spermatogenesis in anyone of the three forms. 

In Mecistocephalus sp., under light microscopic 
work, no morphological differences are seen in 
sperm-cells, but there may be differences at the 
chemical level and also in their viability and 
fertilizing ability. 

In the present investigation, cytochemical analysis 
of the nuclear histones has been carried out with 
the idea to^ ascertain if two- types of spermatozoa 
are formed. It may then be possible to distinguish 
them according to the type of basic nuclear proteins 
present in their head-part. It is now well established 
that during spermatogenesis, a typical somatic or 
lysine rich histone is replaced by arginine rich 
histone type, at spermatid stage and in some species 
there is further alteration to protamine in mature 
spermatozoa (Dupraw, 1970). The role of basic 
nuclear protein in the sperm-lieafd: still remains 
unknown (Bloch, 1969). 

Materials and Methods 

Specimens of Mecistocephalus sp. were collected 
from damp soils of the Western Himalayan region. 
The testes and seminal vesicles from the male centi¬ 
pedes and oviducts from the female were dissected 
out in physiological saline solution. 

Spermatozoa were taken out from these organs 
by teasing apart the tissues in physiological saline 
and were spread ou|t in the centre of a few properly 
cleaned slides. The smears thus prepared were 
air-dried and slides were processed in the procedure 
stated below. 

The reagents used to stain the basic nuclear 
protein of sperm-cells consisted mainly of trichloro¬ 
acetic acid (TCA)- alkaline fast green method as 
prescribed by Alfret and Geschwind (1953), and 
picric acid-bromophenol blue method of Bloch and 
Hew (1960). Such procedures can be used to 
differentiate among somatic histones, arginine rich 
and protamines. 

The Alfret and Geschwind method is used 
specifically for the detection of nuclear histones at 
a pH 8*0-8*02, because any protamines present in 
the cell would be extracted by hot TCA. However, 
protamines are stained by bromophenol blue (at 
pH 2*3) after treatment with picric acid. Lysine 
rich and arginine rich histones stain with alkaline 
fast green or bromophenol blue. The lysine rich 
histones lose most or all their stainability after 
deamination (Van slyke, 1971) or acetylation 
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Table I 


CharaCierization of nuclear histones of spermatozoa 


Methoa 

Spermatozoa 
from the 
testes 

Spermatozoa 
from the 
seminal-vesicles 

Spermatozoa 
from the 
oviducts 

Corxlvsicn 

TCA-alkaline fast green 

+ 

+ 

4- 

protamine absent, lysine or aigi- 
nine rich histones present 

TCA-alkaline fast green after 
acetylation or deamination 

+ 

4- 

4- 

Arginine rich histones 

Bromophenol-blue picric acid 

+ 

4" 

4- 

Arginine or Lysine rich histcres 

Bromophenol-blue picric acid 
after acetylation or deamiiia 

■tion 

4- 

4- 

Arginine rich histones 


Symbol used = + = Positive rec.ction. 


(Monne and Slautterback, 1950), but the arginine 
rich histones remain uneffected. 

Results and Discussion 

. Results of the cytochemical studies on nuclear 
histones of spermatozoa are summarized in Table I. 

All the sperm-cells taken out from the testes 
reacted positively to TCA-alkaline fast green test, 
indicating that protamines are absent and lysine or 
arginine rich histones are present. Similar results 
were observed in all the sperm-cells teased apart 
from the seminal vesicles of male and oviduct of 
the female. Staining with Bromophenol blue also 
gave a positive test. Even after deamination or 
acetylation the sperm-cells from different reproduc¬ 
tive organs reacted positively. 

Thus spermatozoa of Mecistocephalus sp. are rich 
in arginine and there is no subsequent shift to 
protamines. None of the spermatozoa examined 
from different male and female reproductive parts 
revealed any contrast in staining. 

Hence, the nature of basic nuclear protein does 
not indicate two different types of spermatozoa in 
Mecistocephalus sp. 

However it is remarkable to note that in mature 
spermatozoa there is a transition from somatic or 
lysine rich to argine rich histones, but there is no 
fu?rther alteration to protamines. Similar results 
were obtained in Drosophila sperm-cells by Das 
et aJ. (1969). It will be interesting to find the stage 
at which the transition occurs from lysine rich to 
arginine rich during the spermatogenesis. 
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ACTIVATION OF PROPHENOLOXIDASE IN THE 

HEMOLYMPH OF CALLJPHORA VICINA R-D 
Phenoloxidase (E.C. 1 • 10 • 3 • 1 : o-Diphenol : 

Oxygen oxido-reductase) is present in the hemo- 
lymph of Calliphora vicina R-D in an inactive 
form, the prophenoloxidaset’2. It is activated by 
a cuticular activator present in the 3rd instar 
larva-^’^ or by an endogenous activator present 
in the hemolymph^"^. However, sometimes activa¬ 
tion takes place spontaneously, in some insects at 
certain age^'i^, or by treatment with proteolytic 
enzymes-’ii’i2, metal ions^ alcohols and 
acetonei-’i3. Therefore, experiments were carried 
out to find out whether the prophenoloxidase of 
C. vicina also undergoes induced activation, by such 
substances. 

Preparation of prophenoloxidase, cuticular activa¬ 
tor (for control) and determination of phenoloxi¬ 
dase activity were done according to standard 
methods^, except for some modifications. The 
pellet obtained after 144,000 g centrifugation was 
dissolved in 5 ml phosphate buffer (0-05 M, 
pH 6*5) and 100 microlitre of it were mixed with 
4 ml of Dopa (2*4-Dihydroxyphenylalanin 0*5 




I 




Vol. 45, No. 191 
Oct. 5, 1976 J 


Letters to the Editor 


701 


mg/ml of phosphate buffer) and 100 microlitre of 
cuticular activator (control) or the testing sub¬ 
stance (acetone, alcohol, proteolytic enzyme, metal 
ion salts 0*01 M). The color development was 
measured in terms of O.D. using mercury filter of 
492 m/i and 20 mm cells in Eppendorf spectro¬ 
photometer, while the rate of dopa oxidation was 
measured at 35° C for 10 minutes and was recorded; 
by an automatic recorder. Enzyme blanks were 
also run and found non-reactive, during preliminary 
experiments. 



MINUTES 

Fig. 1. Effect of alcohols and acetone on the 
activation of prophenoloxidase in comparison with, 
and without activator. 

Experiments showed (Fig. 1) that acetone 
produced slight activation while ethyl alcohol and 
butyl alcohol produced significant activation. 
Methyl and propyl alcohols had no effect. Such, 
an activation has been reported for other insects^-’i^. 
However, activation by ethyl and butyl alcohols 
only and not by methyl and propyl alcohols is 
strange. It may be due to some structural 
affinity. 

Figure 2 indicates that trypsin activated the 
prophenoloxidase while pepsin did not. Activation 
by alpha-chymotrypsin and dipeptidase has been 
reported in Calliphoror, while by alpha-chymo¬ 
trypsin in the case of Bornbyx morB^. Although 
pepsin and trypsin both are proteolytic, the former 
had negligible effect. It may be due to the- 
difference in the optimum pH. This also indicates 
that there exists proteolytic mechanism for 
prophenoloxidase activation but under certain 
optimum conditions. 

Activation of prophenoloxidase by metal ions 
has been reported by a few workers^The role 
of cupric ion has been discussed in the case of 
silkmothi^. During the present investigations it was 


observed that NaCl, MgCU, MnCU, and MnS 04 did 
not activate the prophenoloxidase (Fig. 3), although, 
Mg-Ff- and Mn++ increase the activity of many 
enzymes. However, FeClg, CuClo, FeS 04 and 
CUSO 4 activated the prophenoloxidase to a great 
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Fig. 2. Effect of pepsin and trypsin on the 
activation of prophenoloxidase in comparison with 
hemolymph only and hemolymph -f activator. 



MINUTES 

Fig. 3. Effect of different salts of metal ions on 
the activation of prophenoloxidase in comparison 
with hemolymph extract (prophenoloxidase) and 
the hemolymph + activator. 
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extent. It confirms the findings of Ashida^^ and 
Naqvi and Ahmad^. Ashida^-i has discussed in 
detail, the prohable role of cupric and cuprous 
ions in the activation mechanism while Naqvi and 
Ahmad^^ histochemically showed the presence of a 
cupric or ferric ion dependent isozyme of diphenol- 
oxidase, in polyacrylamide gels. Moreover, the 
presence of copper in the insect blood and the 
decrease in the diphenoloxidase activity (one-third) 
due to conversion of cupric form to cuprous in 
the silkworm hemolymphi-t, on standing, indicates 
some role of these ions in the prophenoloxidase 
activation mechanism, at least for one isozyme. 

The author is grateful to Prof. P. Karlson, for 
providing the facilities at the Institute of Physio- 
logische-Chemie, Marburg and Alexander von 
Humboldt-Stiftung, West Germany, for post- 
doctorate fellowship. He is also thankiful to* 
Dr. M. H. Kasim, Chairman, Biology Department, 
of this college, for some help. 

Biology Department, S. N. H. Naqvi. 

College of Science, Mosul University, 

November 26, 1975. Mosul, Iraq,, 
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A SPONTANEOUS ALLOTETRaPLOID ALOE 
The genus Aloe L. forms the largest group amongst 
the three major genera of the succulent plants 
belonging to the tribe Aloineae. In India, aloes are 
mostly cultivated as ‘Vegetative ornamentals’ being 
easily propagated through suckers. While studying 
the chromosomes of the tribe Aloineae, Brandhami 
has recently analysed 113 species of Aloe, and 
recorded 106 diploids (2n = 2x = 14), one triploid 


(2/2 3r 21), five tetraploids (2/z = 4x = 28) 
and a hexaploid (In = 6x = 42). In addition, there 
are some previous reports of polyploidy in Aloe, and 
Resende^ has recorded a pentaploid {2n = 5x =: 35) 
forma gigas of A. ciliaris known only in cultivation. 
Sharma and Mallick'"^ have recorded a triploid of 
A. humilis, while Snoad^ has recorded three hexa¬ 
ploid species of Aloe. Thus, the total known poly¬ 
ploids among 113 species of Aloe is 12, i.e., the genus 
approximately shows 10-6% incidence of poly¬ 
ploidy. 

The present plant is a new addition to the list of 
polyploids in Aloe and is perhaps the first case of 
spontaneous allotetraploidy in the Aloineae. This 
plant shows gigas features in some of the morpho¬ 
logical characters. It is unique in having a globose 
dond'ensed raceme type! of Inflorescence with 
greenish-yellow flowers, while all the tetraploids 
known so far have long racemes with red flowers 
(Brandham, personal communication). Root tip 
squashes made using Brandham’s technique^) clearly 
show 2n z=z 4x = 28, comprising 16 long and 12 
short chromosomes (Fig. 1). Following the classi¬ 
fication of the long chromosome pairs in the 
Aloineae by Snoad-t, the 4 chromosomes appear 
to be of two different lengths (Fig. 1, hexagons and 



Fig. 1. Photomicrograph of somatic metaphase 
showmg 2/1 = 4r = 28 = 16 L + 12S. Hexagons 
and squares show homologous L, ‘chromosome 
sets in the complement. Magnification, x 1,740. 


squares represent two sets of homologues), indicat¬ 
ing that the chromosome complement comprises two 
different genomes. The plant thus appears to be 
an allotetraploid and was probably a hybrid at the 
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diploid level. Although with allotetraploidy ferti¬ 
lity is generally restored^, this plant is completely 
sterile and thus, presents a case of genic sterility^. 
The diploid hybrid has been studied. cytologicallyS 
and a cytological account of the allotetraploid has 
been completed. 

I am grateful to Prof. K. B. Deshpande. for 
facilities and to Dr. P. E. Brandham, Jodrell 
Laboratory, Kew, for advice. 

Department of Botany, A. B. Sapre. 

Marathwada University, 

Aurangabad 431 002, January 15, 1976. 
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HYBRIDIZATION BETWEEN AMARANTHUS 
GRAECIZANS AND A. VIRIDIS 

Both the parental species are wild and belong to 
the section Blitopsis of the genus Amaranthus. 
While A. viridis L. is a worldwide weed, A. graeci- 
zans L. occurs in cultivated fields and appears to 
have been naturalised from tropical America^. Their 
tender tips are often used as pot herb, although 
these are not valued as much as those from A. tri¬ 
color L. and A. lividus L. A number of naturally 
occurring interspecific hybrids have been reported; 
from this section^, but only some have been cyto- 
logically investigated^'^. However, the present 
hybrid has been investigated for the first time and 
some interesting morphological and cytological 
facts are being reported here. 

Seeds of A. graecizans were collected from 
Coimbatore and those of A. viridis from Lucknow. 
The particular form of the latter taxon used in 
this study conformed to the description of the 
typical A. viridis in the taxonomically important 
features of perianth and utricle, but differed 
slightly in colour and leaf shape. These differences 
fall within the overall range of the species and! 
its taxonomic identity was confirmed by the 
authorities at Kew. 

The two species do not seem to be very com¬ 
patible. Hybrids were raised after removing young 
unopened male flowers from each glomerule of 


A. graecizans, followed by heavy dusting with 
A. viridis pollen. Even so, more than half of the 
progeny comprised of the maternal parent resulting 
from the self-pollination due to subsequent 
emergence of male flowers in the glomerule, which 
could not be removed without damaging the whole 
glomerule. Cytological studies were carried out 
from the pollen mother cells for which the young 
inflorescences were fixed in Camoy’s fluiid to which 
a few drops of 45% acetic acid saturated with 
iron acetate had been added. After 48 hours the 
buds were squashed in 1% acetocarmine. 

Morphologically, the hybrid was intermediate in 
branching pattern, leaf shape and colour with an 
overall dominance of the female parent 
(A. graecizans) except for the small 2-4 cm long 
terminal inflorescence (Fig. 2), which is absent in 
A. graecizans but present in A. viridis. The flowers 
were normal but their number was considerably 
reduced to 3 to 7 in each glomerule in comparison 
tO' 23 to 38 and 7 to 10 in female and male 
parents respectively. Very few male flowers were 
observed in the hybrid. Some glomerules were 
even completely devoid of them. 

In both the species 17 bivalents were observed at 
diakinesis and metaphase I (Figs. 3-4). In 
A. graecizans one of the bivalents was seen to 
disjoin early in most of the cells, a feature common 
to many species of the genus^. The bivalents had 
one or two chiasmata. Anaphase I was regular in 
both the taxa. Subsequent stages of meiosis were 
also regular resulting in normal pollen and seed 
setting. 



Figs. 1-5. Fig. 1. (from 1 to r). Amaranthus 
graecizans, F^ hybrid and A. viridis. Fig. 2. Terminal 
portion of a branch of the hybrid. Figs. 3-5. Meta¬ 
phase I. 17 IL A. graecizans. A. viridis and F-, 
A. graecizans X A. viridis respectively. (AO, x 800), 
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Like the parents, the hybrid also showed 17 
bivalents at diakinesis and metaphase I (Fig. 5). 
Anaphase I, however, was characterised by late 
disjunction of 1 to 5 bivalents. Ultimately the 
components reach their poles and further course is 
apparently normal. However, there is complete 
pollen and seed sterility. 

Khoshoo and Pal^ and Pal and Khoshoo^-s 
observed translocations involving 4 to 14 chromo¬ 
somes in the four different interspecific hybrids, 
studied by them from the section Blitopsis to which, 
the parents of the present hybrid belong. On the 
basis of their observations, they concluded that 
chromosomal translocations appeared to be an 
important factor underlying species differentiation 
in this section of the genus. However, in the inter¬ 
specific hybrid reported here only bivalents were 
observed and no evidence of chromosomal associa¬ 
tion or translocation was found. The situation 
therefore appears to^ be akin to what has been 
reported by Pal and Khoshoo-^ in section Amarantlms 
of the genus where there is complete bivalent pairing 
in the hybrids and chromosomal differentiation is 
limited only to small segments (cryptic structural 
hybridity sensu Stebbins®) which do not in any way 
impair bivalent pairing but result in complete pollen 
and seed sterility. 

The author is grateful to^ Dr. T. N. Khoshoo, 
Deputy Director-in-charge, National Botanic Gardens, 
for his guidance and facilities and sincere thanks 
are due to Dr. M. Pal for the material and to 
Mr. T. K. Sharma. for the illustrations. The 
present study was carried out under the PL-480 
grant FG-In-511. 

National Botanic Gardens, K. J. Madhusoodanan. 
Lucknow 226 001, India, 

February 22, 1976. 
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A TWIN GRAIN MUTANT IN BARLEY 

A TWIN grain mutant was observed in the segrega¬ 
ting population of a cross between a 6-rowed barley 
variety K 24 and a 2 rowed exotic barley culture 
EB 772. In this mutant most of the central spike- 
lets were doubled and the extra spikelet was covering 
the central one and produced grains. (Figs. 1-2, 3). 



Fig. 1. Samples of normal and mutant spike 
where lateral grains are removed. 1, normal; 
2 and 3, Twin grains. 

Critical observation revealed that the rachilla produc¬ 
ing the central spikelet was branched and produced the 
extra spikelet. Pollen and ovule fertility were 
normal, however, some of the extra spikelets pro¬ 
duced no grains. 

Department of Agricultural Ganesh Prasad, 
Botany, 

S.D.J. Post Graduate College, 

Chandeshwar, Azamgarh, U.P., India, 

January 6, 1976. 
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Extractive Spectrophotometric Determination of 

Ce(IV) with /7-Anisidine 

A new and simple extractive spectrophotometric 
method for the determination of Ce(IV) with jj-anisi- 
dine is worked out. The radish violet complex has 
an absorbance maximum at 510 nm. at pH 2-0. The 
colour of the complex is not stable in aqueous medium 
for a long time, however, if extracted with organic 
solvent like isoamyl alcohol, isobutyl alcohol, chloro¬ 
form, etc, the colour is stable for several days. Beer’s 
law is valid up to 20ppm. As low as 0*5 ppm of 
Ce(IV) can be estimated. Molar absorptivity is 
1366, Sandell’s sensitivity calculated by using formula 
J'a'' = 10^AC min. is 0-1/xg/cm^. Composition of 
the complex according to Job’s method of continuous 
variation is 1:2. The presence of Cu++, Ni++, Co++» 
Mn"*"^, other lanthanides, Cl~, Br“, NOa" in ten¬ 
fold excess can be tolerated in the estimation of Ce(IV). 

Recommended Procedure 

An aliquot of the solution containing up to 20/xg 
of cerium is mixed with 5 ml of the reagent (1%) and 
the pH of the mixture is adjusted to 2 using KCl-HCl 
buflfer. The solution is diluted to 25 ml and shaken 
with 10 ml of isoamyl alcohol in a separating funnel. 
After separation of the two layers, the absorbance 
of the organic layer is measured at 510 nm after appro¬ 
priate dilution. 

Department of Chemistry, R. T. Sane. 

Ramnarain Ruia College, P. P. Honavar. 

Bombay 19, S. N, Joshi. 

January 5, 1976. 


Chemical Studies on Bauhinia racemosa 

The stem bark of Bauhinia racemosa TFam.: Legumi- 
nosae) has been used in the indigenous system of 
medicine against the infection of malaria, diarrhoea 
and dysentery^. Since no chemical work on this 
plant species is on record, a preliminary chemical study 
on its stem bark has been presented. 

Dried and pulverised stem bark was thoroughly 
extracted with petroleum ether (60°“80°) in a soxhlet. 
The extract was concentrated and subjected to chromato¬ 
graphic resolution over Brockmann alumina. Elution 
of the column with petroleum ether (60 -80°) furnished 
a white waxy’^mass crystallising from acetone as white 
shinning flakes, in.p. 61-0°; found C, 85*08; H, 
14*24; calculated for CagHsg, C, 85*56; H, 14*77; 
NMR (CDCI3) characteristic of long chain alkanes, 


(S 0*86, t, for two terminal methyl groups and 
31*30, envelope, for polymethylenes). The compound 
is probably octacosane (reported m.p. 61*5°)^. 

Benzene eluates upon concentration and cooling 
gave a white residue which recrystallised fiom absolute 
ethanol as needles, m.p. 195°, gave Liebermann Bur- 
chard test positive for triterpenes; I.R. (cm"^) 
3300-3400 (— OH). With acetic anhydride and triethyl 
amine at room temperature it furnished an acetate, 
m.p. 236-237° giving at m/e 468 and other 
prominent fragments at m/e 453, 408, 393, 218 (100%) 
203 and 189. The mass fragmentation pattern is in 
agreement with that of jS-amyrin a.cetate. Thus the 
parent compound was characterised as ^-amyiin and 
itsi dentity confirmed by its m.m.p, co-TLC studies, 
I.R. and the m.m.p. of the derivatives with those of* 
the corresponding authentic samples. Further elution 
of the column with benzene, chloroform (3:1) yielded 
jS-sitosterol, m.p. 135-136° which gave an acetate, m.p. 
126-127° and a benzoate, m.p. 144-145° and its identity 
wae confirmed by m.m.p., co-TLC and superimposable 
I.R. with that of its authentic samples. 

Thanks are due to Dr. A. B. Ray of the Department 
of Medicinal Chemistry, Banaras Hindu University, 
for supplying an authentic sample of jS-amyrin. 

Department of Pharmaceutics. Anand Prakash. 

Institute of Technology, Rattan Lal Khosa. 

Banaras Hindu University, 

May 6, 1976. 
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The Possibility of Cultivation of Solatium khasianum 

by Stem Cuttings 

In comparison to the propagation by seeds^““, the 
wr’teis found that 5. khasianum plants can be success¬ 
fully propagated by stem cuttings with apical bud and 
leaves remaining intact. If the cuttings are made in the 
months of July-September, 80-90% success is achie\ed. 
The root initiation is found to occur after 10-12 days 
from the date of cutting. Leaves, branches, vegetative 
buds, floral buds, fruits and alkaloid contents are found 
to be greater in plants grown from August-cuttings 
in comparison to the plants grown from seeds. The 
greater number of fruits and correspondingly higher 
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sdasodine content occurs possibly due to the repeated 
early branching in case of plants grown fioni cuttings. 
Department of Botany, D. P. Kushari. 

Burdwan University, Burdwan, S. K. Chatterjee. 
(West Bengal), June 21, 1976. 
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Two New Leaf Spot Diseases of Crotalaria juncea L 
Caused hy Pleospora infectoria Fuckel and Phoma 
glomerata Corda. 

During the survey (September and October 1973^ 
of Crotalaria juncea in cultivated field, a number of 
leaves were found infected with typical spots. Two 
fungi were isolated from infectea leaves using potato 
dextrose agar (P.D.A.) medium at 30° C. In the case 
of one, the spots weie pale yellow turning black and 
7-15 mm in dia. The fungus was identified as Pleospora 
infectoria Fuckel by standard methods. In the case 
of other, the spots appeared as yellow turning to brown 
in colour and 3~5 mm in dia. The culture was identified 
as Phoma glomerata Corda. 

The spore suspensions of the two fungi in sterile 
water were sprayed on healthy plants which showed 
typical symptoms over the leaves after 7 and 10 days, 
respectively. Reisolations from the leaves of arti¬ 
ficially inoculated plants yielded the same pathogens. 

The fungus Pleospora infectoria and Phoma glomerata 
causing leaf spot diseases of Crotalaria juncea are the 
first records. The cultures were identified fiom and 
deposited in CMI, England (IMI 197814 and IMj 
197817). 

The authors express their grateful thanks to Dr. 
M. N. Gupta, Di. K. D. Sharma and Dr. C, P. Agarwai 
for facilities and suggestions and the Director, CMI, 
England, for confirming * the identity of fungi. 
Department of Botany, P. D. Pathak. 

Agra College, Agra 
and 

School of Studies in Botany, R. K. S, Chauhan. 
Jiwaji University, Gwalior, 

August 7, 1976. 


Alkmanda cathartica, A New Host of Colletoirichunt 

gloeosporioideM 

A leaf blight disease was observed on Allamanda 
cathartica Linn., a common ornamental plant, in the 
Allahabad University Campus and in adjacent regions 
during January 1976. Isolations were made from the 
surface sterilized diseased spots and the fungus was 
identified as Colletotrichum gloeosporioides Penz., 
the conidialstage of Glomerella singulata (Ston.) Spauld. 
and Schrenk. 
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Pathogenicity trials were carried out by spraying 
the conidial suspension on healthy leaves which deve¬ 
loped typical disease symptoms. 

The authors are grateful to Dr. S. N. Bhargava for 
his valuable suggestions and to Prof. D. D. Pant, Head 
of the Department of Botany, for providing necessary 
laboratory facilities. 

Botany Department, D. N. Shukla. 

University of Allahabad, A. P. Singh. 

Allahabad, July 1, 1976. 


‘CH-r A New ‘Plant Type’ in Castor (Ricinus 

communis L.) 

During Kharif 1969, a very dwarf plant was located 
in Gujarat Castor Hybrid-3 in the crop grown in 
Haryana Agricultural University, Hissai. This ex¬ 
tremely dwarf plant was very impressive by its bushy 
appearance. This plant was, therefore, selfed. At 
flowering, it was observed that its spikes had only 
10-15% male flowers. The seed setting on selfing 
was good. The progeny'of this selfed plant was grown ' 
during Kharif, 1970. Some plants were again selected 
and selfed. In a few seasons, a pure genotype was 
obtained and tested in yield evaluation trials. 

Characteristics 

CH-I, the new variety, is extremely dwarf (90-110 cm 
depending upon the soil and environment), with 
short internodes, leaves closely placed giving ‘ rosette" 
appearance in vegetative stage, bushy appearance 
becoming apparent in 35 days, foliage dark green and 
crowdy and profuse branches, the branches bearing 
5-8 spikes. The spikes on branches are quite compa¬ 
rable with the spikes on the main shoot. These spikes 
mature synchronously in 105-115 days. There are 
75-100 capsules per spike with about three small 
seeds per capsule, seeds contain 48% oil. 

Results of field trials indicated that CH-I, the new 
strain, r atures earlier as compared to 140-150 days 
in Aruna (NPH-I) and 270-285 days in PC No. I. 
It is veiy dwarf when compared to 340-350 cm height 
in Aruna and 400-425 cm in PC No. 1. The yield 
(16 Q/ha) is at par with Aruna (17 Q/ha) and lower 
than PC No. 1 (20 Q/ha) under irrigated conditions. 
The oil content is more or less the same in all the 
varieties. 

Due to the early maturity dwarfishness and desirable 
pknt type, CH-I, would fit well in double cropping 
which was not possible with other varieties in castor. 
With a maturity of 110-120 days, CH-I can be growa 
as a pure Kharif crop to be followed by any Rabi crop. 
Department of Plant Breeding, T. P. Yadava. 
Haryana Agricultural University, Hari Singh. 
Hissar 125 004, India, C. K. Yadav, 

January 27, 1976. 
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Purification of Petunia Mottle Virus 

The petunia mottle virus (PMV) is relatively un¬ 
stable in most of routine purification procedures. The 
following two methods were found to be satisfactory. 

Leaves of young Petunia hybrida Vilm. plants, ino¬ 
culated 10 days earlier with PMV, were freezed and 
100 g material was homogenised in 50 ml distilled 
water containing 0'75g sodium ascorbate (Gooding^). 
The slurry was squeezed through two layers of cheese 


of high and low speed centrifugation. The final pellets 
obtained were resuspended in 0-lM buffer, pH 8*0 
and the virus solution was subjected to sucrose density 
gradient centrifugation (Brakke^) and an absorbance 
band was observed after hours run at 24,000 rpm. 

The infectivity of the virus after each step in both 
the purification procedures was asseyed on Cheno- 
podium amaranticolor Coste and Reyn., a local lesion 
host for PMV. The results are given in Table I, 


Table I 


Infectivity of petunia mottle virus when purified with two different methods {a—sodium ascorbate and butanol method 

and b—ammonium sulphate method) 


Stagey of purification 

Number of local lesions showing infectivity of different 
dilutions of PMV 

Undiluted 

10-1 

10-2 10-2 

10-^ 

(fl) Sodium ascorbate and butanol method: 

Clarified extract after treatment of butanol 

78 

54 

39 

20 

0 

After I cycle 

64 

42 

24 

14 

0 

After II cycle 

66 

40 

26 

12 

0 

After III cycle 

62 

34 

20 

8 

0 

After density gradient centrifugation 

48 

22 

8 

4 

0 

(6) Ammonium sulphate method: 

Clarified extract after treatment of ammonium sulphate 82 

60 

42 

18 

0 

After I cycle 

60 

^:8 

34 

14 

0 

After II cycle 

54 

42 

28 

10 

0 

After density gradient centrifugation 

46 

32 

20 

6 

0 


Values are average of numbers of lesions per leaf. Three plants having 6 leaves each vere used. 


cloth, and 6-8% v/v «-butanol was added and a low 
"Speed of centrifugation was given. The pellet was 
discarded and supernatant was concentrated by 3 
alternate cycles of low and high speed centrifugation 
by resuspending the pellets obtained at high speed in 
0-1 M borate buffer pH, 8*0. The final pellet was 
dissolved in 2 ml of 0*1 M borate buffer, pH 8-0 and 
was subjected to sucrose density gradient (Brakke^) 
and an absorbance band was conserved after hours 
fun at 24,000 rpm. 

In the second procedure 100 g of infected petunia 
leaves were macerated with 150 ml of 0*1 M borate 
buffer, pH 8- 0 (Francki^). The sap was squeezed through 
two layers or cheese cloth and was freezed overnight. 
After freezing, the sap was thawed and centrifuged 
using low speed of 10,000 rpm for 10 minutes. Granular 
ammonium sulphate was added in proportion of 15 g/ 
100 ml extract and was stirred for 6-8 hours in magnetic 
stirrer and then low speed centrifugation was given^ 
Xhe supernatant fluid was concentrated by two cycles 


Department of Botany, Qamar a. Naqvi 

Aligarh Muslim University, K. Mahmood. 

Aligarh 202 001, India, June 16, 1976. 

1. Brakke, M. K., Adv. Virus Res., 1960, 7, 193. 

2. Gooding, G. V., Phytopathology, 1963,'53, 475. 

3. Francki, R. I. B., In: Principles and Techniques 

in Plant Virology (Eds. C. I. Kado and H. O. 
Agrawal), van Nostrand Reinhold Co., 1972, 
p. 295. 


New Record of Euproctis semisignata Walker (Lyman- 
friidae: Lepidoptera) as a Serious Pest of Coconut 
Inflorescence 

During the course of a breeding programme for the 
production of Tall x Dwarf hybrid nuts in the Trichur 
District, Euproctis semisignata Walker was observed 
for the first time as a serious pest of female flowers 
and tender buttons aged upto three months. The 
pest infestation was observed during March-May* 
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Table I 


Developmental period (days) of various stages of E. semisignata 


Incubation period of 
eggs* 





Meteorological conditions 

Larval period** 

Pupal period** 

Temperature °C 

RH% 

range mean 

range 

mean 

range 

mean 

Min. Max. 

07*25hrs 14*25 hrs 

5-9 6*50 

19-35 

24*86 

7-10 

8*10 

23-70 35-00 

88*23 55*72 

* Based on 10 egg 

masses. 

* * Based on 

15 individuals. 




in the coastal regions of Cranganore and in isolated 
patches around Irinjalakuda. E. semisignata was 
reported to be of common occurrence in India by 
Lefroy (1909). 

The larvae bore into the female flowers and the 
developing buttons through the stigmatic ends and 
fed on the nucellar tissue. In open inflorescence the 
extent of damage was 5-10%. Under bagged condi¬ 
tions the infestation was relatively higher, the range 
being from 25 to 50%. 

The adult moth is dusky yellowish with a median 
transverse comma-like broad black band across the 
forewings. Eggs aie laid in masses of 15-30 (mean = 
22: n = 10) on main and subsidiary rachis of the 
spadix towards the basal regions and covered over 
with anal hairs. The duration of development of 
various stages are indicated in Table I. 

The total larval period lasts for about 25 days. 
Pupation takes place on the rachis. The pupa is obtect, 
characterised by the presence of larval verrucae on 
the abdominal segments and are enclosed in silken 
cocoons containing urticating hairs. The pupal period 
lasts for 7-10 days. 

The authors are thankful to Dr. G. S. Arora, Zoo¬ 
logist, Zoological Survey of India, Calcutta-12, for 
establishing the identity of the pest and to Sii. K. M. 
Thomas, Assistant Director, Department of Agricul¬ 
ture, Kerala, for the help rendered in making field 
collections. 

College of Horticulture, C. C. Abraham. 

Mannuthy 680 651, Trichur, K. S. Remamony. 

Kerala, June 4, 1976. 


1. Lefroy, H. M., Indian Insect Life, 1909, p. 461- 


A New Record of Pythium from India 

During a survey of Saprolegniaceous fungi occur¬ 
ring in certain soils of Gorakhpur, a few members of 
Pythiaceae (Order: Peronosporales) were also found 
to be distributed in sandy soils of St. Andrew’s College 
campus having organic content 4-0% and moisture 
content 7- 5%_ One species of Pythium with conspicuous 
ornamented oogonial walls was isolated from this 
locality. Soil sampling was done on the lines suggested 
by Dick and Newby’- and unifungal, bacteria-fi ee 
cultures were raised on sterilized hemp-seed halves 
at 25-28° C. 

The isolate was identified with the help of the mono¬ 
graph by Middleton^ as P. echinulatum Mathews. 

The work was supported by a grant from the C.S.I.R., 
New Delhi. The authors are thankful to Dr. Y. B. 
Singh, Principal, for providing laboratory facilities 
and encouragement. 

Department of Botany, S. K. Prabhuji- 

St. Andrew’s College, G. C. Srivastava, 

Gorakhpur 273 001, 

May 28, 1976. 


1. Dick, M. W. and Newby, H. V., J. EcoL, 1961, 

49, 403. 

2. Middleton, J. T., “ The taxonomy, host range and 

geographic distribution of the genus Pythiumf 
Mem. Toney Bot. Club, 1943. 




Vol 45, No. 191 
Oct. 5, 1976 J 


709 


REVIEWS AND NOTICES OF BOOKS 


Standards., Specifications and Quality Require¬ 
ments for Processed Casaava Products. By 
Jean S. Ingram. (Tropical Products, Inst, 56/62, 
Gray’s Inn Road, London, WC IX BLU), 1975. 
Pp. V + 26. Price £0,70. 

This is an authoritative monograph published by 
a British Governmental organisation particularly 
concerned with quality control and prescription oC 
specification for commodities imported from tropical 
countries. The monograph details the standards 
and specifications prescribed by govemuental 
authorities or requirements laid down by unofficial 
or trade organizations of several importing and 
exporting countries (India, Thailand, Malaysia, 
Sri Lanka, Singapore, Malagasy, Tanzania, USA and 
UK), for various tapioca products, such as chips, 
pellets, ‘sago’ (pearls), whole flour, starch and 
fermented preparations (like ‘Gari’ of West Africa), 
meant for either human foods or livestock feeds 
or industrial purposes. The background informa¬ 
tion provided for these specifications describes the 
various products and critically discusses the related 
quality parameters along with world production and 
import-export data. This brief review is well 
documented by references to scientific and official 
journals or trade publications. For years to come, 
the monograph is bound to prove a valuable 
reference source on the quality aspects of processedl 
tapioca or cassava products. 

M. V. L. Rao. 


Simulation o£ the Fluctuations of the Grey 
Larch Bud Moth. By J. van den Bos and R. 
Rabbinge. (Centre for Agricultural Publishing 
and Documentation. P.O. Box 4. Wageningen, 
The Netherlands), 1976. Pp. 83. Price F 16-80. 
The study of the population dynamics of insects 
is largely of interest to entomologists and ecologists 
but has practical value for all those connected 
with pest control in agriculture and public health. 
If the various biotic and abiotic factors that govem 
population fluctuations of an insect pest can be 
quantified, correlated and interpreted with the 
help of a simulation model, this may 

prove useful in forecasting pest outbreaks 

and planning and organising control measures. In 
some technologically advanced countries computers 
are being used in the study of insect populations. 


The book under review deals with the development 
of a simulation model for the population dynamics 
of the grey larch bud moth, Zeiraphera diniana, in 
the Upper Engadin Valley of South-East Switzerland, 
After briefly describing the biolopy and ecolo'gy ot 
the pest the authors analyse the influence and 
interaction of different factors, such as fecundity, 
egg viability, larval and pupal mortality, longevity, 
parasitism, diseases, damage to the tree and the loss 
of food quality and temperature that affect the larch 
bud moth populations. Using this analysis a simula¬ 
tion model has been designed and presented, with; 
several diagrams and, a computer programme written 
in CSMP. The results are discussed and a sensitivity 
analysis is also provided for evaluating the relative 
significance of the several inputs and parameters 
that have gone into the design of the model. 

The authors have admittedly ignored, over¬ 
simplified or arbitrarily considered some important 
factors and are therefore aware of the limitations 
of their model. They stress the need for further 
experiments and field studies to verify their con¬ 
clusions. 

The monograph is handy and well produced. It 
is one of a series on computer simulation in 
agriculture and its supporting sciences. 

T. Sankaran. 


Space Structures—Their Harmony and Counter¬ 
point. By Arthur L. Loeb. (Addison Wesley 
Publishing Co., Reading, Mass.), 1976. Pp: xviii -j- 
169. Price : Cloth binding $ 19.50 ; paper binding 
$ 9.50. 

The book under review deals both with the 
topological and with symmetry aspects of space 
structures, this being the author’s way of describing 
a system of points connected by lines along with 
the faces and cells which they generate. The’ treat¬ 
ment will appeal to crystallographers, • specially those 
interested in structural and decorative: design and, ini 
general, to the geometrically inclined. The author 
starts with the basic Euler-Schlafli relation.xonnect- 
ing the number of points, lines, planes and cells. 
The full power of this seemingly simple relation is 
revealed in the systematic and exhaustive enumera¬ 
tion of regular and semiregular figures in twoi 
dimensions. There is a strong emphasis on the 
mutual relationships of the various patterns, thei 
basic tools being, truncation and duality (replace- 
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ment of faces by vertices). These In turn arc 
unified by introducing the concepts of edge trunca¬ 
tion and edge stellation. 

The later part of the book deals with space 
filling figures and Dirichlet domains (familiarly 
known to solid state physicists as Wigner-Seitz cells). 
Here the emphasis is on specific cases with cubic, 
tetragonal, or orthorhombic symmetry rather than 
the general theory, and again the strong point of 
the book is in bringing relationships between' 
different figures to light. No wonder the author 
describes his aim as one of creating a ‘structure of 
structures’. This section and the accompanying 
photographs provide a stimulus to thinking in three 
dimensions, an art practised hy crystallographers, 
although it is now under siege by the one dimen¬ 
sional science of computer programming. Books 
like this one may yet keep the former alive. 

Rajaram Nityananda. 


ANNOUNCEMENTS 

Second ‘Oriental Entomology’ Symposium 

The Second ‘Oriental Entomology’ Symposium is 
planned to be held at Madras in March, 1977. 
Further information may be obtained from the 
Convener, Dr. T. N. Ananthakrishnan, Entomology 
Research Unit, Loyola College, Madras 600 034. 

Genetic Studies on Mosquitoes 

A Symposium on “Genetic Studies on Mosquitoes” 
will be organized during the Third Week of 
November. 1976 under the auspices of the Bangalore 
University with the support of the University Grants 
Commission. 


Papers on the following topics will be presented 
at the Symposium: 1. Cytogenetics, 2. Formal 

Genetics, 3. Genetics of Insecticide Resistance, 
4. Bio-Chemical Genetics, 5. Physiological 
Genetics, 6. Genetic Effects of Radiation and Chemo- 
sterilants, 7. Mosquitoes and Evolution, 8, Ecological 
Studies and Their Bearing on Vector Control, 9. Vector 
Control Mechanisms (a) Chemical, (b) Biological, 
(c) Genetical, 10. Mosquito Borne Diseases. 

The participants are requested to* write to the 
Convener. Dr. B. N. Chowdaiah, Department of 
Zoology, Bangalore University, Bangalore 560 001. 


Indian Science Congress Association 

The 64th Session of the Science Congress will 
be held at Bhubaneswar from January 3 to 7, 1977. 

The Focal Theme of 'Survey, Conservation and 
Utilisation of Resources’ will be discussed in this 
session under the joint aulspices of the Utkal 
University and the Orissa University of Agriculture 
and Technology. 

This Focal Theme would be introduced by the 
President, Dr. H. N. Sethna, through his Presidential 
Address to be delivered on January 3, and specific 
aspects of the theme would be discussed by the 
thirteen Sections of the Science Congress covering 
all the major disciplines as also its two Statutory 
Committees, namely, the Committee on Science 
and Its Social Relations and the Committee on 
Science and Economic Development, and the Forum 
on Home Science and Nutrition. 

Details regarding the subjects discussed at various 
sections of the Science Congress can be had from 
the General Secretaries, Indian Science Congress 
Association, 14 Dr. Biresh Guha Street, Calcutta-17. 


6120/76. Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-560006 
and Printed at The Bangalore Press, Bangalorc-560018. 



i-PICOLINE-N-OXIDE COlViPLEXES OF RARE-EARTH CHLORID]^ 

P. V. SIVAPULLAIAH and S. SOUNDARARAJAN 
Department of Inorganic and Physical Chemistry, Indian Institute of Science, Bangalore 560 012 

Abstract 

2-Picoline-N-Oxide (2-PicNO) complexes of seven rare-earth chlorides of the general foimula 
M (2-PicNO)„ CI 3 where « = 4 for M = La or Pr; and /z = 5 for M — Nd, Sm, Tb, Er or Y 
have been prepared and characterized. Ligand is coordinated through oxygen of the N-O group 
and the chloride ions are non-ionic. 


Introduction 


Results and Discussion 


¥N continuation of our recent studies on 2-PicNO 
^ complexes of rare-earth bromides^, iodides^, nitrates^ 
and perchlorates^, the preparation and characteriza¬ 
tion of its complexes with rare-earth chlorides is under¬ 
taken. 

Experimental 

Preparation of the complexes :—One g of the ligand 
was added to about 0-5 g of the hydrated rare-earth 
chloride. The mixture was triturated and warmed 
on a water bath for about 15 minutes. The fine crystal¬ 
line product obtained after cooling was suspended in 
acetone in which only the free ligand is quite soluble. 
The product was filtered through a sintered crucible, 
washed well with acetone and dried in a desiccator 
over calcium chloride under reduced pressure. 

Analyses: The metal content of the complexes was 
estimated by EDTA titrations using xylenol oiange 


Results of analyses (Table I) conform to the general 
formula M (2-PicNO)„ CI 3 where n =■• 4 for M = La 
or Pr; and « = 5 for M == Nd, Sm, Tb, Er or Y. Un¬ 
like in the corresponding bromide, iodide, nitrate and 
perchlorate complexes, the metal ligand ratio changes 
as one goes from lighter to heavier lanthanides. The 
stoichiometry of the complexes is ditfeient from that 
of the corresponding pyridine-N-oxide complexes^. 
While eight molecules of PyO are coordinated to all 
the rare-earth metal ions only four or five ligand mole¬ 
cules are coordinated in the present case. This is 
due to the steric elfet t of the methyl group at 2 -position 
in the aromatic ring of PyO. It is interesting to observe 
that the reduction in the number of ligand molecules 
coordinated to rare-earth ions, as one goes from PyO 
to 2-PicNO complexes, is more in rare-earth halide 
complexes (3 or 4 molecules) than in the perchlorate 
complexes (1 molecule). 


Table I 


Analytical and conductance data for the complexes 


.Compound 

Metal (%) 

Chloride r%) 

2-PicNO (%) 

Molar conductance 
(ohm“^ cm^ mole“^) 
in 

Calc. 

Found 

Calc. 

Found 

Calc. 

Found 

Methanol Aceto¬ 
nitrile 

La(2-PicNO)4Cl3 

20-39 

20*52 

15*62 

15*46 

64*03 

64*20 

126*7 


Pr(2-PicNO)4Cl3 

20-61 

20*67 

15*57 

15*61 

63*84 

63*79 

126*0 


Nd( 2 -PioNO )5 CI 3 

18*12 

18*04 

13*37 

13*52 

68*52 

68*43 

127-6 

•• 

Sm(2-PicNO)5Cl3 

18*74 

18*59 

13*26 

13*40 

67*98 

68*02 

129*7 

•• 

Tb(2-PicNO)6Cl3 

19*59 

19*45 

13*12 

13*02 

67*28 

67*50 

130*8 

34*64 

Er(2-PicNQ)6Cl3 . 

20*42 

20*40 . 

12*9? 

12*82 

66*59 

66*37 

124* 1 

26-48 : 

Y(2-PioNO)5Cl3 

12*00 

11*96 

14*36 

14*15 

73*64 

73*81 

124*0 

33-56 


as indicator; chloride was estimated by Volhard’s 
method and 2-PicNO spectrophotometrically in 
aqueous solutions at 254 nm using the calibration 
durve method. The infrared, and conductivity measure¬ 
ments were carried out aiS described earliei®. 


The complexes are hygroscopic, insoluble in non¬ 
polar solvents and acetone but soluble in alcohols, 
DMF and DMSO. While the complexes of La, Pi, 
Nd and Sm are insoluble in acetonitrile, those of Tb, 
Er and Y are slightly soluble. Though all the complexes 
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are soluble in chloroform, they separate out subse¬ 
quently on standing except for the Er complex which 
does not separate from the solution. The colours 
of the complexes are similar to those of the corres¬ 
ponding rare-earth salts. 

The Tb, Er and Y complexes behave as non-electro¬ 
lytes in acetonitrile suggesting that all the chloride ions 
are coordinated to the metal. Hence a coordination 
number of seven for lighter lanthanides (La and Pr), 
and eight for. heavier lanthanides and yttrium can be 
postulated. An increase in the coordination number 
on going from lighter to heavier lanthanides can be 
explained as follows. On going from La to Lu, the 
size of the tirvalent lanthanide ion decreases and hence 
steric effect will influence the coordination number 
of the lanthanides leading to a lower coordination 
number for the heavier lanthanide. At the same time 
the ionic potential of the trivalent lanthanides increases 
on going from La to Lu. The heavier lanthanides 
attracting more number of ligands show that the 
influence of the second factor is dominant in the 
present case. 

The infrared spectia of the complexes are similar 
showing no significant dependence on the central meta 
ion. The N-0 stretching vibration of the ligand 
appearing at about 1255 cnr^ is shifted to about 


1234 cm”^ in the complexes indicating bonding of the 
ligand through oxygen of the N-O group. The N-O 
bending vibration occurring at 855 cnf^ in the free 
ligand remains unshifted. The C-H out-of-plane 
vibration appearing at 775 cnr^ is shifted to slightly 
higher frequencies due to decrease in the electron 
density in the aromatic ring consequent upon the 
formation of the metal to ligand bond. 

The extent of shift in the complexes which is 
a measure of the metal-oxygen bond strength is almost 
the same in rare-earth chloride, bromide and iodide 
complexes of 2-PicNO. 
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PHYSICOCHEMICAL INVESTIGATION OF SOME TRIVALENT METAL-CHELATES OF 
o-(a-2-OXOPROPYLBENZYLIDENEIMlNO) BENZENE SULPHONIC ACID 

B. R. SINGHVl AND R. K. MEHTA 
Department of Chemistry, University of Jodhpur, Jodhpur {India) 


A survey of the literature^ has revealed tha no 
work has been done on the rare-earth chelates 
of u-(a-2-oxopropylbenzylideneimino) benzene sulphonic 
acid (H 2 OB). Hence the physicochemical studies 
of the metal-chelates of La(III), Ce(III), Pr(III), 
Nd(III), Sm(III) and Gd(III) with H 2 OB have been 
carried out using potentiometric, magnetic and spectral 
techniques and their stoichiometry and structures 
have been established. 

Potentiometric titrations of the mixtures containing 
(A) perchloric acid alone, (B) perchloric acid and the 
ligand (H 2 OB) and (C) perchloric acid, ligand and 
metal-ion solution have been carried out by the method 
of Irving and Rossotti^. 

The mean values of dissociation constants (log Ki^ 
and log Ki") as obtained by interpolation at half n 
values method^ and interpolation of various h values 
method^, have been found to be 9-755 and 3*030 
at 25° and 9• 355 and 2-880 at 35°, respectively. The 
formation curves for the metal-ligand system attain 


maxima at :> 1-5 which indicates that 1:1 and 1: 2 
chelates are formed. Since in all the cases Kj/Kg > 
10 the method of interpolation at half n values is 
applicable besides the methods of successive approxi¬ 
mation and correction term*. The values of the stability 
constants as obtained from these methods are in good 
agreement and the average values thus obtained are 
shown in Table I. Thus the stability of the chelates 
increases, with decreasing ionic size of the metal-ions, 
te.. La (III) <’Ce (III) < Pr (III) < Nd (III) < Sm (III) 
< Gd(III). The values of their thermodynamic 
parameters such as free energy change (AG°), enthalpy 
change (AH°), entropy change (AS°) and the energy 
of activation (E) have also been included in Table I. 
The more negative values of AG° at 35° C than at 
25° C and the positive values of AH° in all the caSes 
suggest the endothermic nature of these reactions. 
The positive values of AS° indicate that the entropy 
term is favourable for their formation. The positive 
values of energy of activation further confirm the 
endothermic nature of the reactions. 
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Table I 

Stability constants at 25° and overall thermodynamic parameters at 30° 


Metal-chelates 

Stability constants 

-AG° K.Cals/moIe 

AH° K.Cals/ 
mole 

AS° Cals/ 
deg./mole 

E K.Cals/mole 

La (III) 
logKi 

log Ko 

6-40 (6-79) 

4-13 (4-19) 

14‘35(15*47) 

47*04 

204-5 

47*04 

Ce (III) 
log Ki 

iog Ks 

7- 55 (7- 60) 

4-88 (5-19) 

16-95(18-03) 

45*36 

207*4 

45*36, 

Pr (III) 
log Ki 

log Ka 

8-10(8-20) 

5-23 (5-61) 

18-18(19-46) 

53-76 

239-5 

53*76 

Nd (III) 
log Ki 

log Ka 

8*49 (8-62) 

5-92(6-25) 

19-65(20-97) 

55-46 

205-1 

55*46 

Sm (III) 
log Ki 

log Ka 

9-00(9-10) 

6-42(6-83) 

21-03(22-46) 

60-06 

270-1 

60* 06 

Gd (III) 
log Ki 

log Ka 

9-22(9-35) 

6-96(7-21) 

22-07(23-34) 

53-34 

251-0 

53*34 


The values in parenthesis are at 35°C. 


Synthesis of rare-eat'th chelates .—To an ethanolic 
solutioi^-of HgOB (0*022 M), a solution of the rare- 
earth metal-nitrate (0-02M) in 80% ethanol was added 
and the mixture stirred. Dilute ammonia was gradually 
added to this mixture until flocculent greenish yellow 
mass was formed. It was filtered, washed with hot 
ethanol, dried in air and preserved in a desiccator. 
The yields were found approximately 75%. Satis_ 
factory carbon, hydrogen, nitrogen, sulphur and metal 
analyses have been obtained for these chelates. These 
data suggest 1:2 metal-ligand stoichiometry in these 
compounds. 

The rare-earth chelates undergo exchange leactiors 
with EDTA in water and thus EDTA-chelates of the 
metal-ion of interest have also been prepared. 

The rare-earth chelates decompose without melting 
on heating above 250° C to give their oxides at 410° C. 

An infra-red study of HgOB has shown three bands 
at 1170cm“’^, 1680cm''^ and 3600 cm“^ which can be 
assigned to the presence of sulphonic acid (^-SOsH) 

C = N and enolic — OH respectively. In all the 
metal-chelates under study the bands at 1170cm“^ 
and 3600 cm~^ could not be located which suggest 
their elimination due to complexation. 


With the exception of La (Ill)-chelate which is found 
diamagnetic, the magnetic momentS'(in B.M. at 303° K) 
of the other chelates, as obtained by Gouy method, 
are: Ce(IIIH2*25), Pr(IIIH3-33), Nd(III)-(3*65), 
Sm(III)-(l*49) and Gd (III)-(7* 85). These values are 
in agreement with those of the lanthanide sulphates^. 
These values suggest that the lanthanide ion in the 
chelates acts approximately as free-ion, as far as the 
f-electrons are concerned. 
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STUDIES ON ANTHER CULTURE 
I. Induction of Androgenic Plants and Callus in Petunia hybrida Vilm. 

LAKSHMI SITA GANUGAPATI*, R. DORE SWAMY, E. K. CHACKO and R. N. BHAT 
Indian Institute of Horticultural Research, Bangalore 560 006, India 


E ver since the demonstration in Datura innoxia by 
Cuba and Maheshwari (1^67), attempts are being 
made to induce androgenesis in a number of plants. 
Sunderland (1971) has discussed the problems and 
prospects of rearing pollen embryoids and their sub¬ 
sequent growth to maturity in several plants with 
special reference to the family Solanaceae, From 
1971 onwards, we began experiments with the view 
to exploiting this technique for producing androgenic 
plants in horticultural crops. In Petunia, it was envi¬ 
saged that haploids and homozygous lines obtained 
thereof would be of great value in a future breeding 
programme (Dore Swamy and Chacko, 1973). This 
paper highlights some of our results in producing 
androgenic diploid and triploid plants. 

Immature flower buds measuring 0-5 to 0*8 cm 
were used. Representative anthers from buds of 
Petunia hybrida VUm. were smeared with acetocarmine 
to determine the stage of pollen developments. Anthers 
from these buds contained mostly uni-nucleate pollen 
grains. The flower buds were washed wdth distilled 
water and sterilised with saturated chlorine water. 
The anthers were excised and sterilized with satuiated 
chlorine water and rinsed several times with sterile 
distilled water. The sterilized anthers were planted 
i n batches of 4-8 on nutrient agar contained in Corning 
culture tubes plugged with non-absorbant cotton 
wrapped in cheese cloth. Either the basal medium 
of Nitsch (1969) NM or Murashige and Skoog (1962). 
MSM was used. Sucrose of 2% concentration and 
Naa Fe EDTA (32 mg/1) were added to the basal 
media as eneigy and iron sources, respectively. The 
media were jelled with bacteriological grade agar tO- 9%). 
Growth adjuvants such as coconut-milk, 2, 4-dichloro- 
phenoxy acetic acid, indole acetic acid, naphthalene- 
acetic acid, indole butyric acid, adenine, N® benzyl- 
adenine, kinetin and zeatin were added individually or 
in combination and the media were sterilized at 1*06 
kg/cm^ for 10 to 15 minutes. After planting the anthers 
the cultures were incubated at 26°±2°C under 12* 
hours light at 1500 lux. The root tips of androgenic 
plants w'ere prefixed in para dichlorobenzene, fixed 
in acetic alcohol and stained with Feulgen for cyto- 
logical studies. 

Several hundreds of anthers were cultured over a 
period of one year. However, only 1-2% of the anthers 


j Address: Department of Cell Biology 

and Microbiology, Indian Institute of Science 
Bangalore 560 012. 


planted on NM containing coconut milk (20% V/V) 
and adenine (2 ppm) produced embryoids in 3-4 w’eeks. 
At the end of ore month, these embryoids developed 
into well-organised plantlets. These plant lets were 
subcultured in the same medium for nearly 2 months 
when they developed several pairs of leaves and a 
ramifying root system (Fig. 1). Root tip squashes 



Fig. 1. Anther plant showing well-developed shoot 
and root system. 

of andiogenic plants revealed them to be triploid with 
3/1 = 21 chiomosomes. Anthers cultured on NM sup¬ 
plemented with N® benzyladenine (1 ppm) also deve¬ 
loped embryoids ranging from ^-6. These embryoids 
developed into plantlets 7-8 weeks after culture. Root 
tip squashes show^ed them to be diploid (2/z == 14). 
Anthers inoculated on NM supplemented with zeatin 
alone (0-1 or 1 ppm) or in combination with naphthalene 
acetic acid (2 ppm) also gave rise to embryoids 8-10 
weeks later. But 90% of these plants were misshappen 
with callus fcimation. The root system' W'as poorly 
developed and successful squash preparation could 
not be made. On NM supplemented either with 2, 
4-D (Ippm) or low concentrations of zeatin (0*1 or 
0-2 ppm) and naphthalene acetic acid (2 ppm), the 



Studies on Anther Culture—I 


715 


Vol 45, No. 20 1 
Oct. 20, 1976 J 

anthers gave rise to actively growing callus masses. 
On MSM Supplemented with indole butyric acid (5- 
10 ppm) and N® benzyladenine (0*5 or 1 ppm), the 
anthers produced callus masses which turned green. 
In all these instances, callus originated from the centre 
of the anther lobes pushing the anther walls which 
eventually bu. st open. These calli have diiferentiated 
shoot buds. Callus tformation was also observed 
in anthers cultured on the media suggested by Engvild 
(1973) and Zenk-teler (1973). The anther callus did 
not differentiate either roots or shoots even after several 
subcultures to media supposed to stimulate rooting. 

Callus formation was noticed in anthers cultured 
on NM supplemented with N® benzyladenine (5 ppm). 
This callus had the appearance of a globular mass. On 
subculture to NM with lower concentrations of N® 
benzyladenine (2 ppm), the calli differentiated into 
shoots. Root differentiation was achieved (Fig. 2) 
in small portions of such shoots subcultured to NM 
supplemented with indole acetic acid (2 ppm). 



Fig. 2. Plant differentiated from anther callus. 


Our results with Petunia hybrida suggest the necessity 
for a complex medium. However, even with the combi¬ 
nation of the most favourable factors, the success is 
1-2%. Raquin and Pi let (1972) have successfully 
obtained androgenic haploids, diploids and tripbids 
in a hybrid of Petunia axillaris x P. hybrida. However, 
the plants were obtained via a callus. It was shown 


(Dore Swamy and Chacko, 1973), that plantlets and 
callus could be induced in Petunia axillaris', however, 
ploidy levels and origin of the plants could not be 
traced. Similar results were obtained by Sopory and 
Maheshwari (1973). Engvild (1973) obtained triploids 
in Petunia axillaris on a medium containing kinetin. 
We have now induced androgenic triploids in P. hybrida, 
on a medium containing coconut milk and adenine. 
According to Heseman (1971), in the mature trinucleate 
pollen grain of Petunia, the generative nucleus is in 
the double DNA (1 C) state. This prompted Raquin 
and Pilet (1972), to suggest that in Petunia, the vegeta¬ 
tive nucleus is incapable of DNA synthesis without 
uniting with the generative nucleus tnus giving a 3 n 
activated nucleus resulting in a triploid plant. Another 
possibility is that in Petunia, the switch to sporophylic 
development is incomplete and there is a slight initial 
tendency towards callus formation along with endo- 
mitosis and nuclear fusion. Given the proper mileu, 
either a plantlet or a callus may develop. However, 
more work needs to be done to establish the exact 
oiigin of the diploid and triploid embryoids. - 
Even though haploids were not produced as envi¬ 
saged, the triploids and diploids produced are of value 
to the breeder. The fact that only reasonable success 
in inducing spore androgenesis in a few plants suggests 
that species to species differences are involved. If 
this is true, ‘ callus androgenesis which has been 
more widely observed (Pandey, 1973), may be the 
possible tool for obtaining large number of androgenic 
plants in Petunia and others. However, successful 
production of haploids has been reported by Wagner 
and Hess (1974) and Sangwan and Norreel (1975) 
from pollen grains while the manuscript is being 
prepared. 
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CHANGES IN THE CHOLESTEROL CONTENT OF OVARIES AND ADRENALS DURING 
OVULATION INDUCED BY HOMOPLASTIC PITUITARIES IN THE GREEN FROG, 
JRANA HEXADACTYLA (LESSON) 


M. GOPALAKRISHNAN* and M. R. RAJASEKARASETTY 
Department of Zoology^ Manasagangotri, Mysore 570 006, India 


T here are different views with regard to the pro¬ 
duction ofisteroids by the amphibian ovary and the 
reports on the presence of steroid-dehydrogenases 
are contradictory^-^. Since the adrenocorticoids 
play a facilitating role during ovulation®-’ it is 
believed that the maturation of oocytes and ovulation 
in Amphibia may be due to the steroids produced by 
the adrenals^^. This investigation is an attempt to 
find out the relative efficiency of ovaries and adrenal^ 
in utilizing cholesterol during ovulation induced by 
pituitaries administered exogenously since the same 
may be regarded as an index of steroid production 
by these organs®. 

Adult frogs, R. hexadactyla, weighing 250 to 300 g, 
were collected from the vicinity of Mysore city (South 
India) during the breeding season and maintained 
separately in aerated aquaria at a room temperature 
of 25 ±1 ° C, They were induced to spawn with homo¬ 
plastic pituitaries which were collected from gravid 
females of similar weight range. The pituitaries were 
homogenized in distilled water, in the proportion of 
five glands per ml and one ml of this homogenate was 
administered intraperitoneally into the treated ones^. 
Frogs receiving an equal volume of distilled water 
served as controls. The autopsy was carried out at 
intervals after the treatment as shown in Table I. 


Appropriate amounts of the ovarian and adrena 
tissues, which were cut and separated as far as possibl 
from the admixed kidney tissue, were weighed am 
used for the estimation of oholesteroP, Whil( 
calculating the utilization of cholesterol by the ovary 
the amount present in the ovulated eggs was addec 
to that of the post-ovulatory stage and the averag< 
was calculated. In the case of adrenals the discre 
pancy between the control level and that of the treatec 
group E was taken. 

It may be noted from Table I that the ovary release 
eggs within IJ- hours after the treatment and by abou 
12 hours the ovulation is complete since no eggs ar« 
found in the body cavity. The period from three t( 
twelve hours constitutes the active ovulatory phase 
A giadual reduction in the cholesterol content of ovar; 
occurs during the process of ovulation and it ifs signi 
ficant by about six hours (Table 11). Unlike ovarie 
the adrenals register a rapid decrease in their cholesterc 
content during the peak period of ovulation (group E 
and it is followed by a quick recovery. The per cen 
utilization of cholesterol is found to be 37*9 for th 
ovary and 53-6 for the adrenals. 

Both the metabolic pathways and the enzymes in 
volved in the synthesis of steroids by ovaries and adre 
nals in Amphibia are known to bear many similaritie 


Table I 

Response of ovary to the pituitary stimulation and ovulation in Rana hexadactyla 



Duration of Treatment 

Body weight (g) 
(M ± S.E.) 

Weight of ovary 
(g) per lOOg B.W. 

* Rate of release of eggs 




Body cavity 

Oviduct 

Aquaria 





(M±S.E.) 


A 

Control 


258 ±34 

4-2±0-9 

Nil 

Nil 

Nil 

B 

Treated 

I of an hour 

325 ±23 

3*2±l-0 


— 

_ 

C 

Treated 

li hours 

305 ± 7 

2-6±0*7 


± 

_ 

D 

Treated 

3 hours 

287 ± 7 

l-7±0-2 

± 

± ± 


E 

Treated 

6 hours 

294±20 

1-4±01 

± 

±± 


F 

Treated 

12 hours 

308±i2 

1*2±01 

— 

±± 

±± ± 


MdbS.E. Mean in relation to standard error. 
+ = 1 to 10 eggs released. 

-f+ = 10 to 50 eggs released. 

+ + + — 50 or more eggs. 


* Lecturer in Zoology, Government College, Mangalore, India. 
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Table II 

Changes in the cholesterol content of ovary, adrenals and kidney tissue during ovulation in R. hexadactyla 




Time of Autopsy 

Cholesterol 

mg/100 g weight of tissue 

(M±S.E.) 



Ovary 

Adrenal 

Kidney 

A 

Control 

(8) 

0-66±003 

0-84±010 

0-39±0-01 

B 

Treated 

i of an hour (6) 

0-63 ±0-02 

0-71 ±0-07 

0-37±0-02 

C 

Treated 

li hours (8) 

0-72±0-05 

0-85±0-05 

0-25±0-01 

D 

Treated 

3 hours (8) 

0-61 ±0-06 

0-75±0-10 

0-28±0-01 

E 

Treated 

6 hours (10) 

0.44±004 

0-39±0-C4 

0-30±0-03 

F 

Treated 

12 hours (10) 

0-43 ±0-04 

0-81±0-]l 

0-36±0-04 


Ovulated eggs (5) 

0-40±009 




Number in parenthesis indicates the number of frogs used. 





Ovary 

Adrenal 

Kidney 



A v.y C 

/ = 1-016 P<0-3 

f = 0- 632 P > 0- 5 

/ = 18-060 P< 0-001 



A V5 D 

/ = 0-756 P<0-5 

/ = 4-021 P >0-002 t= 5-386 P< 0-001 



A vs E 

A vs E 

r=4-301 P< 0-002 
r = 4-847 P< 0-001 

0-200 P>0-8 

l = 2-895 P< 0-006 
1 = 1-383 P<0-2 



to those already existing in mammals^^-^^^ jhe 
results of this study indicate that the administration 
of homoplastic pituitary homogenates to induce ovula¬ 
tion leads to the production of steroids by both the 
ovaries and the adrenals. However, the adrenals 
seem to contribute a major share in the production 
of ovulatory steroids and the same might explain the 
facilitatory role played by the adrenocorticoids during 
ovulation. The physiological status of adrenals is> 
therefore, an important factor that should be taken 
into account for evaluating the ovulatory response 
of ovaries in Anura. 

The first auther is grateful to the Ford Foundation 
and U.G.C., New Delhi, for the award ot Research 
fellowships during the tenure of which this work was 
carried out. 
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A NEW TYPE OF EMBRYO SAC ORGANIZATION IN ANGIOSPERMS 


GOVINDAPPA D. AREKAL and C. R. NAGENDRAN 
Post-graduate Department of Botany, Manasa Gangotri, University of Mysore, Mysore-6 


I N the course of our investigation on the development 
and organization of the embryo sac in Podoste- 
maceae members, we have come across a peculiar 
type of organization so far not reported in any angio- 
sperm. 


The taxon Willisia selaginoides (Bedd.) Warming ex 
Willis was collected on 10-2-1973 in a stream flowing 
at Parambikulam submergible area in Trichur dis¬ 
trict, Kerala State. Voucher specimen bearing No. 
63 Nagendran has been deposited ip the herbarium 
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of the botany department of the University of Mysore. 
FAA fixed flower buds were processed in alcohol-xylol 
series and serial longitudinal sections of 8-14 microns 
were cut using a ‘Lipshaw’ microtome. Staining 
was done in iron alum-hematoxylin, with erythrosin 
in clove oil as counterstain. 

The bicaipellary syncarpous bilocular ovary has 
many anatropous tenuinucellate and bitegmic ovules, 
the outer integument alone organizing the micropyle. 
In each ovule, a hypodermal archesporial cell directly 
/'unctions as th^ megaspore mother cell. After meiosis-l, 


it produces two dyad cells. The nucleus of the lower 
functional dyad cell completes meiosis~II. The two 
resulting megaspore nuclei are of equal size and a 
vacuole beween them is not organized (Fig. 1). Both 
the nuclei divide simultaneously (Fig. 2). Their spindles 
are disposed in a decussate manner. As a result, 
the four nuclei produced are correspondingly located 
within the embryo sac. When organization of the 
sac occurs, the two large synergids remain generally 
juxtaposed and are usually confined to the micropylar 
half of the ovoid embryo sac, while the egg and the 



1 Development and organization of embryo sac in Willisia selaginoides (All Figs, x 900). 

*, ot an ovule showrng 2-nucleate embryo sac and degenerated micropylar dyad cell: note organiza- 
nui^JIar plasinodium. Fig. 2. Synchronous decussate division of the two nuclei in the embryo 
^ two synergids, an egg and a polar- cell in tetrahedral tetrad 

polar cell juxtaposed, Fig. 6. Four celjs of organized embryo sac arranged in 
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polar eell occupy the chalazal half of the sac, also 
juxtaposed (Figs. 3-6). The embryo sac, therefoie, 
consists of four decussate cells although xaiely an iso- 
bilateral arrangement is also noticed. Organizancn 
of the nucellar plasmodium will be complete when the 
ovule attains the 2-nucleate embryo sac stage. 

In the hitherto investigated taxa of Podostemaceae 
the sequence of development and organization of the 
embryo sac conforms to the Apinagia or the Podoste- 
mum or the Polypleurum types, all of which are ex¬ 
clusive to this family^”'^. The organized embryo sac 
of the Apinagia type has nuclear derivatives from the 
micropylar megaspore nucleus only, and consists of 
two synergids, an egg and a polar cell. This type of 
embiyo sac has been recorded in the majority of the 
investigated taxa of the family^ In the Podcstemim 
type, both chalazal and micropylar megaspore nuclei 
of the 2-nucleate embryo sac, contribute nuclei to 
the organized embryo sac also consisting of the usual 
egg apparatus and a polar celF. I’he Polypleui urn 
type develops like the Podostemum type but the orga¬ 
nized embryo sac has reverse polarity. It consists 
of an egg apparatus at the chalazal end and a polar 
cell at the micropylar end; there are no antipodal 
cells®. 


The organized embryo sac of Willisla selaglnoides 
has nuclear derivatives from both micropylar and 
chalazal nuclei of the 2-nucleate embryo sac and in 
this respect, it is similar to the Podcstemum and the 
Polypleurum types in being truly bisporic. \Miile 
the organized embryo sac of Polypleurum type presents 
an inverted image of the Podostemum type, the organi¬ 
zation in W. selaglnoides of the present study is totally 
distinct and the complements of the embiyo sa,c are 
disposed in unusual planes. Since the organized 
embryo sac in WilUsiais^ different from all ether investi¬ 
gated angiosperms, it is appropriate to designate it 
as the “ Willisia type The Willisia type is characte¬ 
rised by a.bisporic, 4-nucleate embiyo sac where the 
components are disposed in a decussate or isobilateral 
manner. 
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DIFFERENTIAL SUSCEPTIBILITY OF ALLIUM CEPA AND A. TUBEROSUM 
TO COLCHICINE TREATMENT 

SUMITRA SEN 

Chromosome Research Centre, Department of Botany, University of Calcutta, 35, Ballygunge Circular Road, 

Calcutta 700019, India 

*T*HE induction of polyploidy through colchicine in Young healthy bulbs and plants wiih fresh rcots 
* plant system is well established^. Irspite of its were taken and placed in jais containing the required 
importance several species of plants fail to produce poly- concentration of colchicine for 24 h. at 20° C. After 
ploids following colchicine treatm.ent. There is either the treatment, ihe plants were taken out and placed 
seedling lethality or reveisicn to diploid level after for recovery in standard Knop’s m;ediL!m. After 
mixoploidy, through selective value of diploids at the every 24h., root tips were taken and fixed in acetic 
initial stage. In such ca.ses, low radiation after colchi- ethanol (1:2) for 2h. After rising in 45% acetic 
cine has been successfully applied in this la.boratciy- acid, root tips were heated in orcein mixture (2% 
which allows the survival of polyploids with the elimi- acetoorcein: N-HC1:9 :1) for a few seconds, kept in 
nation of diploids which are more radicsersitive. that mixture for Ih and s.ne:.red in 45% acetic acid. 

As colchicine treatment is one of the impoitent Of ‘he different concentrations of colchicine tried 
practices in improvements of crep species which are 0'25% and 0'5% yielded very satisfactory resu ts 
often met with failure, it was desired to determine Cytological manifestation revealed marked differences, 
precisely the degree to which polyploid end diploid of colchicine effect between oopn and .4. 
species differ in their sensitivity to colchicine treat- clear spindle arrest was noted after cclchi- 

ment. So that the data might help in progrtmming of cine treatment followed by the appeaiance of polyploid 
research on colchiploidy in plant system. Two allied cells after recovery (Figs. 1,2). 

species of Allium, viz., A. cepa and A. tuberosum were In A. tuberosum on the other hand, appeaiance of 
taken. A. cepa is an established diploid species {2n = cells with chromatids often separated as in anaphase 
16), whereas A, tuberosum is an autotetraploid foim.ing but with no poles indicating arrest, was found to be 
clear 8-quadrivalents in meiosis^’^. present in approx. 20% of the dividing cells. Here 
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individual members represent chrcmatids irslerd cf 
chromosoms (Fig. 4). But no clear polyploid cell 
was observed, excepting in one case out of 200 dividing 
nuclei studied. Moreover, the formation of chromo¬ 
some groups even with nuclear membrane intact has 
been recorded (Fig. 5). The total number of chromo¬ 
somes involved in the grouping did not exceed 32. In 
metabolic nuclei too, occasional tendency of cleaving 
into two groups was observed (Fig. 6). Another 
feature was the separation of chromosomes as such, 
with two chromatids intact to two sides of the nucleus 
showing reductional groupings in approxim.ately 50% 
of the cells. Of these again, such reduction may be 
of unequal number of chromosomes in two poles (18- 
20%), but in most cases (70-80^0 separation involved 
16 chromosomes (Figs. 7, 8). 



Figs. 1-8. Colchicine action on Allium cepa 
and A. tuberosum. Figs. 1-2. Diploidy and induced 
tetraploidy in A. cepa. Figs. 3-8. A. tuberosum. 
Figs. 3-4. Natural tetraploid and diplochromatid 
appearance following treatment. Fig. 5. Chromo¬ 
some grouping. Fig. 6. Tendency of nuclec r ciec.ving 
at the metabolic stage. Figs. 7-8. Somatic reduction 
showing unequal and equal separation respectively. 


The absence of polyploidy through colchicine treat¬ 
ment even after spindle disturbance and chromatid 
separation without pole formation indicates that at 
this autotetraploid species there is an inbuilt genetic 
mechanism to check uninterrupted increase of chromo¬ 
somes through duplication. It is operating through 
no further division of cells thus affected after colchicine 
treatment, resulting in almost absence of polyploid 
cells after recovery. 

The formation of groupings hinder the origin of 
polyploid cells. A reflection of the inherent mechanism 
of checking polyploidy is the reductional separation 
of chromosomes. As each chromosome in diploid 
nuclei contains two chromatids, there is the possibility 
of restoration cf tetraploid level in the next cell cycle. 
In otherwise apparently autotetraploid species where 
cryptic gene changes might have been involved in 
Some, of the chromosomes not sufficient to hinder 
multivalent formation, such reductional separation 
followed by duplication may prove to be helpful in 
Securing a true autotetraploid level in relal ion to such 
cryptic alterations. Such alterations may include 
some controlling units as well. 

The above data may be taken to indicate that in this 
autotetraploid species, there is an inbuilt mechanism 
of resisting colchicine action. Moreover colchicine 
treatment in such species may be utilized to induce 
Somatic reduction. Nuclei with reduced chronicsomes 
may help on the one hard the recovery of diploids 
and on the other, if they form tetraploids as well, the 
homozygosity of certain gene changes may be secured 
at tho tetraploid level. Investigations are in progress 
to find out the applicability of this behaviour in other 
species as well. 
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LETTERS TO THE EDITOR 


APPLICATION OF Cu (II)-THIOMALLIC ACID 
COMPLEX AS AN INDICATOR IN THE 
COMPLEXOMETRIC DETERMINATION OF 
A1 (III), Ga (III) AND In (ID) 

Sen SarmaI has reported the use of thiomallic acid 
and Fe (II)-thiomallic acid as an indicator in the 
estimation of Fe (II), Cu (II), Mn (II) and Ca (II), 
Mg (II) and Pb (II) respectively. Since then, little 
effort has been put, to utilize the comparatively 
cheaper indicator to estimate other metal ions. 
Here is an attempt towards the estimation of 
A1 (III), Ga (III) and In (III) using CuKhiomal- 
lic acid complex as an indicator. 

Cu (11) forms a violet complex with thiomallic 
acid (TMA) in the pH range 4*8 and 5*0. The 
complex is stable up to 40° C, above which it 
decomposes. The aliquots of the solution contain¬ 
ing 7 to 20 mg of In (III), when titrated against 
a standard EDTA solution in the presence of 
Cu (II)-TMA complex, gives a sharp colour change 
from violet to greenish blue at the end point. In 
the case of A1 (III) and Ga (III) the method of 
back titration was employed when the colour 
change was from blue to violet at the end point. 
The results, when compared with those obtained 
by the standard methods described in the litera¬ 
ture-, are found to be nearly the same (Table I). 


The ions like Pb (II), Cd (II), Zn (II), Fe (II), 
Co (II)„ Th (IV), CNS“, I", CrO^-" interfere 
seriously and should be absent. The special feature 
of the proposed method is the use of a relatively 
cheaper reagent (TMA) and the sharp end point 
which helps in the accurate determination of the 
cations under study. 

Experimental 

Solutions of A1 (III), Ga (III) and In (III) were 
standardized by the usual methods^. 

Reagent ,—One per cent solution of thiomallic 
acid was prepared in double distilled water. 

Estimation of In (III) 

An aliquot of the solution containing 7 to 
20 mg of In (III) is mixed with 1 ml of the 
standardized Cu (II) solution and 1 ml of TMA. 
The pH of the mixture is adjusted between 4-8 and 
5 using sodium acetate acetic acid buffer. The mixture 
is titrated with a standard solution of EDTA until 
the colour changes from violet to greenish blue. 
The amount of EDTA required for 1 ml of Cu (II) 
solution being known, the amount of In (III) in 
the aliquot can be calculated. 

Estimation of AI (///) and Ga (III) 


Table I 


Metal ion 


Amount of metal ions in mg. 


Taken Found 

(mean of 
4 values) 


Al (III) 

(1) 

4-58 

4-583 


(2) 

1M4 

1M45 


(3) 

20-27 

20-265 

Ga ail) 

(1) 

8-40 

8-45 


(2) 

17-81 

17-75 


(3) 

28-24 

28-10 

In ail) 

(1) 

6-84 

6-85 


(2) 

12-44 

12-46 


(3) 

21-10 

21-04 


An aliquot of the solution containing 5 to 30 mg 
of A1 (III) or Ga (III) is added to a known excess 
of EDTA and 10 ml of buffer solution (pH 4-8 to 
5). The mixture is heated to near boiling and 
cooled. The pH of the mixture is then adjusted 
between 4-8 and 5 as above. The TMA solution 
(1 ml) is added and the mixture is titrated against 
the standard solution of Cu (II) until the colour 
changes from blue to violet. The amount of EDTA 
initially added being known, that consumed by 
Al (III) and Ga (HI) can be calculated. 
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A CONVENIENT METHOD FOR THE 
SYNTHESIS OF 2-CARBETHOXY 3 (2H) 
BENZOFURANONE 

Schroder et a/.i, have made an investigation of a 
number of available methods for the synthesis of 
3 (2 H) benzofuranone and found that Dieckmann 
cyclisation of the ethyl O-carbethoxymethyl salicylate 
was the most effective method. This requires the 
initial preparation of O-carbethoxymethyl salicylate 
by the condensation of ethyl chloroacetate or ethyl 
bromioacetate with ;z-ethyl salicylate. We felt 
that both condensation and cyclisation may be 
effected in a single stage by the use of ethyl 
bromomalonate instead of ethyl bromoacetate. 
Because it is shown that the condensation of ethyl 
bromomalonate with salicylaldehyde in presence of 
anhydrous potassium carbonate in dry acetone 
resulted in the simultaneous condensation and 
cyclisation accompanied with the partial hydrolysis 
and decarboxylation giving benzofuran 2-carboxylate-, 
in a single step. It is also reported that the con¬ 
densation of chloroacetone with methyl salicylate 
in the presence of a large excess of anhydrous 
potassium carbonate gave some amount of cyclised 
product, viz., 2-acetyl-3 (2 H) benzofuranone^. As 
we needed 2-carbethoxy-3 (2 H) benzofuranone in 
connection with our work, we have made an 
attempt to obtain it in a single step by condensing 
ethyl bromomalonate with methyl salicylate in 
presence of anhydrous potassium carbonate. As 
expected condensation, cyclisation. partial hydrolysis 
and decarboxylation occurred simultaneously and 
2-carbethoxy 3 (2 H) benzofuranone was obtained. 
60% yield. The identity of the compound was 
established by its m.p. and superimposable ir and 
iiv spectra with that of an authentic sample obtained 
by known method^. 




Experimental 

2~Carbetlioxy-3 (2 H) benzofuranone. —A mixture 
of freshly distilled methyl salicylate (30*4 g), ethyl 
bromomalonate (48 g) and anhydrous potassium 
carbonate (60 g) in dry acetone (150 ml) was 
heated under reflux on a water bath while stirring 
magnetically for 12 hours. The reaction product 


was filtered and potassium salts were washed with 
dry ether until colourless. The dry salt was 
suspended in water (200 ml) aftd cooled 
thoroughly in ice bath. The suspension was care¬ 
fully acidified with dilute acid and the 2-carbethoxy- 
3 (2 H) benzofuranone which separated as a colour¬ 
less solid was collected by filtration. On crystallisa¬ 
tion from petroleum ether it was obtained as 
colourless needles, m.p. 63-64° (lit. m.p. 65°), 
yield, 25 g. (Found C, 63-81 ; H, 4-57 ; 
requires C, 64-08 ; H, 4-85%.) 

Dept, of Chemistry, S. B. Mahajan. 

Karnatak University, (Miss) S. S. Sangapure. 
Post-Graduate Centre, Y. S. Ac asimundin. 
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SPECTROPHOTOMETRIC STUDIES ON 
Pd (ID-5-CHLORO-2-HYDROXY-4-METHYL 
ACETOPHENONE OXIME COMPLEX 
5-CHL0R0-2-hy dr oxy-4-methyl acetophenone oxime 

(CHMAO) is a good complexing agent for a number 
of transition metal ions^. The literature reveals 
that the spectrophotometric studies of its palladium 
chelate have not been carried out. In continua- 
tion-’3 of our work on disubstituted o-hydroxy 
acetophenone oximes, we now report the spectro¬ 
photometric studies of the palladium complex of 
CHMAO by its extraction into chloroform. 
Experimental 

Apparatus. —Optical density and pH measure¬ 
ments were carried out with the Systronic, Colori¬ 
meter type (103) and type (322) respectively. 

Solution. —Standard solution of palladium (II) was 
prepared from palladium chloride, B.D.H. (A.R.) 
in dilute hydrochloric acid and standerdized gravi- 
metrically^. Other solutions were prepared from 
AnalaR reagents. Hydrochloric acid and ammonium’ 
hydroxide buffers of different pH values were 
used. 

The reagent (CHMAO) was prepared as reported 
earlier^. Freshly distilled chloroform (A.R. 
grade) was used for the extraction of the com¬ 
plex. 

Procedure for the determination of palladium .— 
A suitable aliquot of palladium (II) solution 
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[(10-40 /Ag Pd (II)] is mixed with CHMAO (2 ml., 
0*01 M ethanolic solution). The mixture was 
buiffered to pH 2-4 and the total volume made 
upto 10 ml with water. The mixture was allowed 
to stand for about 100 min. and then extracted 
into 8 ml. of chloroform by vigorous shaking. The 
chloroform solution was separated and the 
absorbance recorded against the reagent blank 
prepared under similar conditions at 400 nm. The 
palladium content was found from the calibra¬ 
tion curve. 

Interferences. —^The following ions did not- -cause 
a deviation in absorbance of more than 2 * 5 % at 
pH 2 •5-4*0 when present in amounts (ppm) shown 
in parentheses: Co (II) (500), Ni (II) (500), 
Cu (II) (300), Zn (II) (800), Mg (II) (800) ; 
Cd(II) (1000), MoOo (II) (500), UO., (II) (500), 
VO (II) (500), Hgai) (500), Mn(II) (500), 
Sb (III) (400), Bi (III) (400), As (III) (400), 
CT, Br-, T, NO^-, CoOf, SO^^ -, SO 32 -and 
upto (2000 each). “^But EDTA, Fe (III), and F" 
interfere seriously even in small quantities. 

Results and Discussion 

Palladium forms yellow precipitate with 
CHMAO, which is extractable into chloroform 
easily. Vosburgh and Cooper’s method^ shows the 
formation of only one complex and maximum; 
absorbance lies at 400 nm. The absorbance versus 
pH plot shows that the absorption of the complex 
remains maximum and constant between pH 2-5- 
4-0 and pH 3-0 was maintained for these studies. 
Similarly absorbance versus reagent plot shows 
that at least four times excess of reagent is essential 
for complete precipitation. 

The system obeys Beer’s law upto 18 ppm of 
palladium and from Ringbom’s plot is 5-00- 
16*20 ppm. The molar extinction coefficient is 
2800 and its sensitivity is 0-038 ^g Pd/cm^. 

Stoichiometry of the complex. —Job’s method®, 
mole ratio method^ and slope ratio method^ showed 
that the metal and the ligand were present in 
1 : 2 ratio in the complex. 

Stability constant of the complex. —^The condi¬ 
tional stability constant (27° C) was determined by 
(I) the mole ratio method and (2) Dey and 
Mukherji method® and the log of stability constant 
was 8-44 and 8-76 respectively. The free energy 
of formation of the complex, — A F = RT InK, 
was 11-86 Kcal/mole. 

A number of oximes react with palladium (11) 
to give precipitate which are extractable into 
organic solvent like chloroform. Dimethylglyoximei® 
is a selective reagent for separation of palladium (II) 
from other platinum metals. But the sensitivity 
is poor (0-06 Pd/cm^) at 375 nm. a-Furil- 


dioximeii (sensitivity 0-005 pg Pd/cm^ at 380 nm) 
and phenyl-a-pyridyl ketoxime^^ (sensitivity 0-0036 pg 
Pd/cm 2 at 410 nm) are sensitive and selective 
reagents for palladium (II). However, CHMAO 
(sensitivity 0-038 /^g Pd/cm^ at 400 nm) is more 
sensitive than dimethylglyoxime but less sensitive 
and selective as compared with the other oximes. 

Chemistry Department, Keemti Lal. 

D.N. College, S. P. Gupta. 

Meerut 250 002 , January 10 , 1976. 
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PREPARATION MOLAR CONDUCTANCE AND 
INFRA RED SPECTRA OF SOME AROMATIC 
AMINE COMPLEXES OF COPPER (II) 
PHTHALIMIDE 

Part L Complexes of o-, m-, p-toluidines, 
piperidine and morpholine 

The above-mentioned amines have been used to 
prepare 5 new coordination complexes with copper (IT) 
phthalimide, and their structures have been resolved 
on the basis of analysis, molar conductance and 
infra red measurements. 

All the complexes were prepared by refluxing 
copper (II) phthalimide with amines in 1 : 2 ratio 
in acetone for 6 hours, and crystallising out the 
complex from solution by the addition of petroleum 
ether. These were recrystallised from methanol, 
dried and analysed. 

(a) Diphthalimidodipiperidine Copper (II )— 
[Cu (C«H^O..N)opiPo}^ Found Cu = 13-90; 
C =r 62 * 97 '; H = 5-89 ; N = 10-98% ; 
Calculated Cu = 14-25; C = 63-34; H — 
6-09 ; N = 11-34%. 
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Table I 

Infrared absorption frequencies in Cm~^ 


Complex 

molar 

conduc¬ 

tance 

NH 

stretching 

NHa 

deforma¬ 

tion 

C-N 

stretching 

H-C-C- 

wagging 

H-N-C 

deforma¬ 

tion 

>c=o 

stretching 

(a) [Cu 'CaHiO.N), (■pip)^” 

0*37 

3160s 



1470 s 








1380 m 

850 m 

1683 s 






1300 m 



ib) [CuCCsHiOiN)^ (mor),]“ 

0-32 

3210 s 

• • 

• • 

1420 s 








1370 m 

858 w 

1691 s 






1335m 



(c) [Cu(CaH 40 .N)o (o-tol)a]° 

0-33 

3250 s 

1600 s 

1110 s 



1680 vs 

id) [Cu(CsH 40 iN )2 (in-tol)J° 

0-31 

3220 s 

1609 m 

1109 s 



1692 s 

(e) [CuCCsHiO^N). (p-toL]" 

0-39 

3270 m 

1601 s 

1095 s 



1688 s 


(b) Diphthalimidodimorpholine Copper (//)— 
[Cu (CgH^OoN)^ moro}° Found Cu = 12*57; 
C = 58*081 H =^4*88; N = 10*90%; 
Calculated Cu = 12*76; C = 57*88; H = 
5*22 ; N = 11*25%. 

(c) Diphthalimidodi (o-toluidine) Copper (II )— 
CCu' (CgH^OoN) (o-tol).>}° Found Cu = 11*55 ; 
C = 66*62“; H = 4*61 ; N = 9*96% ; 
Calculated Cu = 11*81; C = 66*97; H = 
4*82 ; N = 10*41%. 

(d) Diphthalimidodi(m-toluidine) Copper (II)— 

{Cu (CsH 40 .^N )2 (m-tol) 2 }° Found Cu = 

11*67 ; C =:‘‘66*‘89 ; H = 4*51 ; N = 9*82%. 

(e) Diphthalimidodi (p-toliiidine) Copper (II )— 

{Cu (C 8 H 40 oN)o (p-toDoV- Found Cu = 
11*98; C = 66*66; 4*92 and N = 

10 * 02 %. 

Copper was estimated as cuprous thiocyanate, 
Carbon, hydrogen and nitrogen were estimated 
microanalytically. Conductivity values were deter¬ 
mined in methanol solution (Cone. 10”^ M) with. 
Philips PR 9500/90 instrument. I.R. spectra were 
recorded with nujol mulls on Perkin Elmer Spectro¬ 
photometer m\odel 137. Dietaib are given in 
Table I. 

The molar conductance values for the complexes 
are in the range 0*3-0 *6 and these confirm their 
non-electrolytic nature. It is thus indicated 
that both the amine and phthalimide ions are co¬ 
ordinated to the metal and the number of amine 
molecules coordinated is 2 for all the amines used. 

In the i.r. spectra of the toluidine complexes the 
N-H stretching, NHo deformation and C-N stretch¬ 
ing vibrations show considerable negative shift 
which has been taken as an evidence for co¬ 


ordination through the nitrogen atom of the base^"^^ 
In the piperidine and morpholine complexes, the 
bands due to NH stretching vibrations show 
negative shift, but those due to H-C-C wagging 
and H-N-C deformation modes show positive 
shift, due to the coordination of the nitrogen atom 
of the amine 

All complexes show one strong band at around 
1685 ± 10 cm"i which is assigned to be the 
> C = O stretching vibration, which shows a 
negative shift of the order of some 60 cm“t when 
compared to free phthalimide. This is again 
tahen as an evidence of the ooordinatiion of 
nitrogen of the phthalimide 
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RHIZOBIUM INOCULATION AND OIL CONTENT 
OF SOYBEAN SEEDS GLYCINE MAX (L.) 

MERRILL 

It is reported that the oil per cent of soybean 
seeds decreases with an increase in yield, resulting 
from Rhizobium inoculation^'*^. The results of two 
independent experiments with the strains of 
R. japomcum and their composites, presented in 
this paper, show that though, initially the oil 
per cent decreases with an increase in yield, at 
much higher yields, it becomes nearly constant. 
Field experiments were carried out at Bangalore-^ 
using soybean {Glycine max) var. Davis, 
by raising plants after inoculating seeds by the 
usual procedure. The oil per cent of the samples 
was determined by the pulsed NMR technique^. 

The results presented in Fig. 1 show that the oil 
per cent of the seeds decreases with increase in 
yield of grains and this in turn is related to the 
efficiency of R. japonicum strains. A quantitative 

YIELD KG/HA 

200 400 600 800 <000 <200 <400 



Fig. 1 a—b. Fig, 1 a. Oil content of soybean (var. 
Davis) in relation to yield due to inoculation with, 
the following composites : (1) ‘Nitragin’, a mixed 
culture ; (2) E 177 + E 188 + SB 6 + SB 16 ; 

(3) .E 177 + E 188 + SB 6 ; (4) E 177 + SB 6 ; 
(5) E 177 + 188 ; (6) E 177 + SB 16 ; (7) E 188 + 
SB6 ; (8) SB 6 + SB 16 and (9) SB 6 + SB 16 -h 
USDA — 110. Fig. 1 b. Oil content of soybean 
(var. Davis) in relation to yield due to inoculation 
with different strains of R. japonicum : (1) USDA 
10; (2) SB 6 (LA.R.I.) ; (3) SB 16 (LA.R.I.) ; 

(4) UPAU 3 ; (5) Kanpur cult. ; ( 6 ) E 177- 
(J.N.K.V.V.) ; (7) E 188-(J.N.K.V.V.) ; ( 8 ) P 19 
(Hissar) and (9) S5 (Bose Institute, Calcutta). 

examination of Fig. 1 a gives a value of 1*42 for 
the ratio of the highest yield to the control yield 
and the corresponding value for oil ratio is 0-81. 
A similar examination of Fig. 1 b gives a much 
higher value for the yield ratio (5*49) whereas, 
the corresponding oil ratio (0*84) is not lowered. 
This means that initially the oil per cent decreases 


significantly with the increase in yield over the 
control, at much higher yields the oil per cent 
becomes nearly constant at a reduced level and does 
not decrease further with increase in the yield. 

Table I provides data on oil production (oil 
per cent x yield) per hectare, which reveals the fact 
that in spite of the observed decrease in oil per cent 
due to Rhizobium inoculation, the net oil produc¬ 
tion per hectare in the inoculated series is far 
greater than uninoculated series. This is because 
the increase in yield due to the inoculation 
is much more than the decrease in the oil per cent. 


Table I 

Influence of Rhizobium inoculation on the oil content 
of soybean seeds (var. Davis) 


Treatment 

Oil production kg/ha * 
(oil per cent x yield) 

Control plants 
(Uninoculated) 

54-12 

Inoculated plants 

Hissar (P 10) 

77-40 

E 177 

92-06 

E 188 

98-79 

Bose Insttitute (S 5) 

202-58 

Kanpur cult. 

207-06 

SB -6 

208*22 

UPAU 3 

248*32 

USDA 110 

266*70 

SB 16 

268-41 


* Results are the average of four replicates. 
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SENSE ORGANS ON THE PHARYNGEAL PLATE 
OF THE ANT CAMPONOTUS COMPRESSVS 
FABR. (HYMENOPTERA:FORMICIDAE) 

The pharyngeal sense organs in ants have so far 
been reported only in My mica mbra^. These sense 
organs occur not only in Formicoidea but also in. 
other Hymenoptera including the honey-bee^. The 
present author has found them also in certain wasps, 
ichneumonids and sphecoids. Among the ants, 
she has found them in Cataglyphis setipes Forel 
and Camponotus compressus Fabr. (Formicinae), 
Messor barbanis Linn. (Myrmicinae), Dojyliis 
orieiisalis Westwood and Brachyponera sp. 
(Dorylinae), Detraponera mfonigra Jerdon (Pseudo- 
myrmicinae). These sense organs have the same 
general pattern in all these ants. The present 
study deals with the structure and significance of 
these sense organs in Camporkotus compressus Fabr. 
and is based workers, soldiers and alates (males 
and females) of C. compressus collected locally 
from Delhi. 

The pharyngeal sense organs are located on a 
ventral plate in the anterior part of the pharynx 
(Fig. 1). The ventral plate (Fig. 2) is highly 
sclerotised at its lateral margins, the rest of it is 
comparatively thin and is further differentiated 
into two lateral areas each of which bears 30-45 
microscopic transparent oval discs (s.p.), which 
measure about 11 X 7*5 microns. In stained 
microscopic preparations, these oval discs are found 
to be the external terminations (sense plates of the 
sensilla placodea (sn. pi.). 



Fig. 1. Diagrammatic sketch to show the loca¬ 
tion and the nerve supply of the sense organs of 
pharynx of Camponotus compressus. 

The microtome sections of the ventral plate show 
that the external sense plate is a thinned out 
portion of the cuticle which overlies a minute oval 
hollow gap (Fig. 3 6). Such areas, in the surface 
view, appear as transparent discs because of their 
thinness (about 1 micron). 

Each sense plate bears internally one sensillum 
placodeum consisting of the usual envelope cell 


[ Current 
Science 

(e.c.), a cap cell (c.c.) and a set of 4 to 6 bipolar 
sense cells (s.c.) (Fig. 3 a)^. The pharyngeal 
sense organs are innervated from a nerve arising 
from the labral branch of the principal labro- 
frontal nerve (Fig. 1, Ir.f.n.). 



The sensilla placodea occur on the antennae of 
certain Hymenoptera, Homoptera and Coleoptera^. 
These sensilla on the antennae of honey-bee were 
experimentally confirmed to be olfactory receptors^’^. 
However, the mode of perception of odour stimuli 
through the thick sclerotised sense plates (approxi¬ 
mately 1*5 microns) in honey-bee is not yet under- 
stood^’^J’^. 

The sensilla placodea here described in Cam¬ 
ponotus compressus have not been hitherto recorded. 
They are undoutedly sensilla placodea because of 
their characteristic histological structure com¬ 
prising of a sense plate, an envelope cell, a cap 
cell and a group of sense cells (Fig. 3). Their 
location on the pharyngeal plate suggests that 
these are gustatory or contact chemoreceptors, 
because the food ingested .would directly come in 
contact with them. The gustatory receptors hitherto 
reported in other insects are sensilla trichodea and 
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sensilla basiconica, as in some Diptera, Lepidoptera, 
Hymenoptera and Coleoptexa'^. 



Fig. 3 a, b. Diagrammatic sketch of sensillnm 
placodeum and the sense plate. 

The pharyngeal sense organs are present in most 
hymenopterans, but in ants these appear tO' be 

more deep-seated. In ants, the food is first received 
in the infra-buccal pouch (Fig. 1, i.b.p.) and then 
passes to the pharynx via a long food meatus. 
Other hymenopterans have a relatively shorter 
food meatus. The pharyngeal sense organs in those 
cases might serve only for taste. However, the 

deeper location of pharyngeal sense organs in 
C. compressus suggests that these may have an 

additional role to play. In ants, the food collected 
by a worker is shared with the other nestmates 

including males, females and also the larvae. The 
regurgitative feeding behaviour in adult ants can be 
initiated or terminated by either the donor or the 
acceptor. The antennae and forelegs are used in 
the correct orientation of the ants and in regurgita- 
tionS. 

It is known that the workers lick up secretions 
of larvae from the body which are apodous and 
lack antennae. It is believed that the act of licking 
stimulates the workers to offer food to the larvae. 
At this stage it is not possible to identify the 

pathway which results in disgorging of the food! 

by the workers, although a connection exists 
between the sense organs and the sympathetic 

nervous system via labral nerve and the frontal 

ganglion. . . ' 


The author is grateful to Dr. H. S. Vishnoi, 
Reader in Zoolpgy, Delhi University, for his 
guidance to Dr. R. W. Taylor, C.S.I.R.O., Australia, 
for identifying the ants ; and to Prof. M. R. N. 
Prasad for providing facilities. 

Department of Zoology, Asha Goyal. 

University of Delhi, 

Delhi 110 007, Januaiy 22, 1976. 
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NEUROCHEMICAL CORRELATES OF ALLOXAN- 
DIABETES: CHANGES IN THE AMINOTRANS¬ 
FERASE ACTIVITY IN THE BRAIN STEM 
REGION OF FROG 

Information concerning the changes in enzyme 
activities during alloxan-diabetes in various tissues 
of mammals is vasti’'f'>. However, very little 
informati’on is available bn the activities of 
various enzymes in amphibians during alloxan- 
diabetes’^’S. Since the brain stem showed profound 
changes compared to other regions of the brain in 
certain biochemical parameters^’^o-ii levels of 

protein, glycogen and RNA) during, the course of 
our present investigation on neurochemical correlates 
of alloxan-diabetes, it was felt desirable to initiate 
the present study. Since alloxan-diabetes induces, 
significant changes in proteinic and RNA^i levelsi 
in the frog, Rana cyanophlictis, it is likely that 
aminotransferases, which are known to link aminoi 
acid and carbohydrate metabolism^^^ should alsb 
be affected. Hence, in the present investigation, 
the activity levels of Aspartate aminotransferase' 
(AAT, E.C. 2.6.1.1) and Alanine aminotransferase 
(AlAT, E.C. 2.6.1.2) were studied in the brain 
stem of frog, on induicing alloxan-diabetes. 

Frogs, Rana cyanophlictis, of medium size (22— 
26 g) were maintained in the laboratory (25 ± 2° C) 
in glass aquaria in tap water. Diabetes was induced 
by intramuscular injection of alloxan monohydrate 
as described earlier^i. 
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Table I 


Aminotransferase activities in proportion to enzyme concentration in the brain stem of normal and diabetic frogs 


Enzyme Concn. 
in mg 


AAT 

AlAT 

Control 

Experimental 

Control 

Experimental 

2 

0-11 ± 0-002 

0-14±0-016 

0I35±0-03 

0-155±0-015 

4 

0-15 ±0-003 

0-19±0-005 

0-17 ±0-001 

0-185±0-02 

6 

0-175±0-01 

0-23 ±0-02 

0-21 ±0-04 

0-23 ±0 06 

8 

0-20 ±0-025 

C-26±0-04 

0-255 ±0-007 

0-27 ±0 05 

10 

0-24 ±0-006 

0-31±0-01 

0-28 ± 0-01 

0-315±008 


No. of observations 5 (Mean ± S.D.). 

Values are expressed as micromoles of Ketoacid formed per mg tissue per hour. 
Values are significant; P > 0-05. 


Frogs were decapitated and the brain was The authors thank Dr. A. R. Kasturi Bai, Head 
removed from the ventral side. The brain stem! of the Department of Zoology, Bangalore University, 


was separated using a sterilized scalpel by keeping 
the brain immersed in ice-cold frog’s Ringeri'"^. The 
tissues were weighed with Ringer in an electric 
balance and immediately used for analysis. 

The activity levels of the aminotransferases were 
measured following the colorimetric procedure of 
Reitman and Frankel as described by Bergmeyeri^. 
Blood gli?cose was estimated by the method of 
Folini'"*. 

The blood glucose level (54*6 ± 4*8 mg/100 ml) 
in 48 h alloxan-diabetic frog was 73% higher than 
in controls (31*5 ±: 2*3 mg/100 ml). It is clear 
from Table I that the activity level of AlAT is 
higher than that of AAT in both normal and diabetic 
conditions. Further, marked elevatiion in the 
activity levels of AAT and AlAT in the brain stem 
of frog on inducing diabetes was noted (Table I). 

The aminotransferase activities in various tissues 
are known to increase under several pathological 
and altered physiological conditions^^.ie.iT, Tho 
associated physiological conditions are enhanced 
gluconeogenesis, increased protein catabolism and 
a rise in the amino acid pooF^. 

An augmentation in the activity levels of amino¬ 
transferases observed in the present study during 
diabetes may be due to an increase in the free 
amino acid pools of the different regions of the 
brain of frog, R. cyanophlictis on inducing diabetes 
(Nayeemunnisa and Nagaraj, unpublished observa¬ 
tions). It is of interest in this connection to note 
that the glutamic acid level exhibited dramatic 
increase (percentage change ; 100 - 120 % 

increase) over controls in the different regions of 
the brain of frog and rat during diabetes (Jayashree 
and Nayeemunnisa, unpublished data). It is, there¬ 
fore, possible that the observed increase in the 
activity levels of AAT and AlAT is due to 
such a change occurring in the level of brain 
glutamic acid during diabetes. 


for the facilities. 

Department of Zoology, C. Jayashree. 

Bangalore University, Nayeemunnisa. 

Bangalore, India, January 5, 1976. 
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HISTOCHEMICAL LOCALIZATION OF 
I7i3- AND 11/3-HYDROXYSTEROID DEHYDRO¬ 
GENASES AND GLUCOSE-6-PHOSPHATE 
DEHYDROGENASE ACTIVITIES IN 
THE TESTIS OF BAT, VESPERUGO 
PIPISTRELLUS (DOBSON) 

With the development of new histochemical tech¬ 
niques that detect the steroidogenic cellular sites 
in a steroid synthesizing organ, there have been a 
number of papers dealing with the demonstration 
of A ^-3 j8-hydroxysteroid dehydrogenase (A®~3 
HSDH), 17 ^-hydroxysteroid dehydrogenase (17 
HSDH), 11 ^-hydroxysteroid dehydrogenase (11^8- 
HSDH) in the vertebrate gonads and adrenals 
However,' among Chiropteran mammals such studies 
are limited to only one species, Myptis lucifugus^. 
The present paper deals with the histochemical 
localization and significance of A^“3 ^-HSDH, 
17 /5-HSDH, 11/5-HSDH and glucose-6-phosphate 
dehydrogenase (G-6-PDH) enzyme activities in 
the testis of a Chiropteran species, Vesperiigo 
pipistrellus obtained from surrounding areas of 
Dharwar. The histochemical procedures were 
similar to those described earlieri’^ 

■ All the enzyme activities occurred in the inter¬ 
stitial Leydig cells (Fig. 1) with varying intensity 
(Table I). A trace enzyme activity also occurred 
in the seminiferous epithelium. 



Fig. 1. Transverse section of testis of V. pipi¬ 
strellus showing intense A’^-3 /3-HSDH activity in 
the interstitial Leydig cells (arrows) and a trace 
enzyme activity in the seminiferous epithelium. 
Scale line indicates 100 m^. 


Table I 


Intensity of 
reaction^ 

Enzyme Activity and the Substrate-- 


used 

Leydig 

cells 

Semini¬ 

ferous 

epithe¬ 

lium 

A®-3 i3-HSDH (Pregneno¬ 
lone, Dehydroepiandro- 
sterone) 

+ + + 

+ 

17i8-HSDH (Estradiol-17/3, 
Testosterone) 

+ 

+ 

11 ^-HSDH (11 ^-Hydroxy- 
androstenedione) 

+ 

+ 

G-6-PDH (disodium salt of 
D-glucose-6-phosphate) 

+ + + + + 

+ + 

Control 

- 

- 


^Intensity of reaction is graded from (+) to 
(+-1-4- + -I-) ; (+) denotes slight reaction and 

( + + -!- + +) a maximal reaction. 

The enzyme A^''3 yJ-HSDH is known to play a 
key role in the early biosynthesis of all biologi¬ 
cally active steroid hormones^. The occurrence • of 
this enzyme activity in the Leydig cells and to 
some extent in the seminiferous epithelial cells of 
V. pipistrellus suggests their capacity to synthesize 
steroid hormones. Earlier, this enzyme activity was 
reported in the bat M. lucifugus testis^. The 17 
HSDH enzyme is principally involved in the bio¬ 
synthesis of sex steroids and is known to catalyze 
testosterone-androstenedione and estradiol-17 

estrone interconversions. The occurrence of this 
enzyme in the same cells as that of A^-3 y5-HSDH 
suggests that the bat testis is capable of 
synthesizing both androgens as well as estrogens 
(the sex steroids). 11 ^-Hydroxysteroid dehydrogenase 
is principally involved in corticosteroidogenesis 
and is capable of converting 11 y?-hydroxysteroids to 
11-ketosteroids. The presence of this enzyme in 
the Leydig and seminiferous epithelial cells suggests 
the possible metabolism/synthesis of 11 ^-hydroxy- 
androgens, 11 ^-hydroxyestrogens and 11 /7-hydroxy- 
corticosteroids, in the bat V. pipistrellus testis. 
Further, as regards the histochemical demonstra¬ 
tions of 17 ^-HSDH and 11 yS-HSDH in the testis of 
Chiropterans is concerned, the present report seems 
to be the first, to the best of the author’s knowledge. 

The occurrence of intense G-6-PDH activity in 
the same eclls as that of A^-3 ^^-HSDH, 17 /7-HSDH 
and 11 /7-HSDH in the bat testis provides additional, 
albeit indirect, evidence of steroidogenic potentiality 
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of these cells, for, G-6-PDH is known to generate 
NADPH (pentose phosphate pathway) needed for 
hydroxylations during steroidogenesis^. 

The author is grateful to Dr. V. B. Nadkarni, 
Reader in Zoology, Karnatak University, Dharwar, 
for encouragement and for critically going through 
the manuscript. Thanks are also due to the Head 
of the Department of Zoology for providing the 
laboratory facilities. 

Department of Zoology, S. K. Saidapur. 

Karnatak University, 

Dharwar 580 003, India, 

January 27, 1976. 
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DISTRIBUTION OF GLYCOGEN AND 
PHOSPHORYLASE ACTIVITY IN THE 
VARIOUS MUSCLES OF FROG 

The study of different types of muscles has 
shown that the red and white fibers differ not 
only in colour but also in the physiological func¬ 
tion, histology, histochemistry and energy meta¬ 
bolism^. White muscles are capable of rapid but 
brief contractions and mostly utilize glycolysis for 
energy production, whereas red muscles, which 
contract for prolonged periods, rely chiefly on 
oxidiative metabolism^. Intermediate fibers have 
a moderately high oxidative capacity and low 
glycogenolytic activity and twitch slowly. Cardiac 
muscle mostly depends upon aerobic metabolism 
for its energy requirements^. 


[ Current 
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Earlier investigations^ have shown that phosphory- 
lase activity is higher in white muscle than in the 
red. Present work aims at elucidating the glycogen 
levels and phosphorylase activity of various types of 
muscles in frog. 

Material and Methods 

The phasic sarforius, tonic ileofibularis, mixed- 
gasitrocnemius'i, and cardiac muscles of Rana 
hexadactyla were isolated with least injury from 
a freshly pithed animal. 

Glycogen was isolated and estimaitled by the 
Anithroine method^. Activities of phospihorylasea 
a and ab were estimated in the direction of 
glycogen synthesis® as described earlierL 

Results and Discussion 

Glycogen content showed variation in the four 
types of mucles in accordance with their physiologi¬ 
cal behaviour. Glycogen is rapidly mobilized, 
and is a labile energy fuel and hence its content 
reflects the metabolic nature in relation toi physiologi¬ 
cal function of the muscle®The gastrocnemius 
muscle showed the highest value for glycogen. 
The slow muscle had higher glycogen content as 
compared to the fast muscle (Table I). This is 
understandable since the fast mulscle is involved 
in brief, rapid contractions, and the metabolism is 
geared towards glycogenolysis for meeting the 
energy requirements®. Cardiac muscle showed lesser 
glycogen content than slow and mixed muscles. 
Even though glycogen content is reported to be 
lowest in the heart muscles of air-breathing verte- 
brates9 the fast muscle, in the' present study, 
interestingly showed lesser glycogen content than 
the cardiac muscle. Variations in glycogen level 
and metabolism are dependent on the balanced 
activities of enzymes involved in the breakdown, 
and synthesis of glycogen^®. 


Table I 

The levels of glycogen (mgigm wet weight), phosphorylase a and ab (p. moles of Pilnig profeinihour) in fast, 
slow, mixed and cardiac muscles n/Rana hexadactyla 

(Values are mean ± SD of at least 6 observations) 


SI. Tissue Glycogen Phosphorylase a Phosphorylase ab 

No. 


1. Sartorius (fast) 

2. Ileofibularis (slow) 

3. Gastrocnemius (mixed) 

4. Cardiac 


2- 48±l*0* 
5-67±l*8* 
8-82AM* 

3- 25 ±0-19* 


62-8±9-l* 

43'2±9-7* 

52*7±7-8 

30-lI±6*9* 


137-48±4-5* 

105-6±10o* 

lOl-OilO-l 

57*6zb6-3 


* Significant at p < 0*01 level. 
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The trend for phosphorylase activity was however 
different from that observed for glycogen content. 
Data presented indicate that the activity is in the 
order fast > mixed > slow > heart muscles 
(Table I). This difference in phosphorylase 
activity, which is the rate controlling step in the- 
glycogenolytic pathway'^ display the different energy 
metabolizing capacity of the muscles in accordance 
with their energy demands. White muscle, capable 
of only short, intense bouts of anaerobic work, is 
known to be oriented towards glycolysis and glyco- 
genolysis and the red muscle, which shows sustained 
contractions for long periods, is mainly dependent 
on oxidative metabolism for energy purposes^’^’^i. 
Hence, phosphorylase activity is higher in white 
muscle, as compared to the red muscle. Cardiac 
muscle, which mainly depends on the blood-borne 
substrates, showed less phosphorylase activity as 
compared to the other muscles. 

Department of Zoology, P. Padmavathj. 

S.V. University, K. S. Swami. 

Tirupati 517 502, December 10, 1975. 
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HISTOCHEMICAL NATURE OF THE 
TRANSLATOR APPARATUS IN PERGVLARIA 
DAEMIA (FORSK.) McC. AND BEAT. 

The microspores of each anther-sac in Pergularia 
daemia (Asclepiadaceae) are aggregated to form 
the polliniiim. There are five pairs of pollinia, each 
pair having been derived from two adjacent anther 


halves. The two pollinia of each pair are joined in 
the .middle to the corpusculum by short retinacula 
(/• ; Fig. 1 A). The corpusculum with twoj 
retinacula constitute the translator apparatus (or 
the translator). The corpusculum has a cap-like 
main body with two lateral blades. The translator 
is characteristically adapted for effective insect 
disiTersal of the polliniaL Little is known about 
the histochemical nature of the translator. The 
present communication reports the histochemical 
nature of the translator in Pergularia daemia. 



Fig. 1 A-D. Pergularia daemia. A and D, in 
phase contrast optics ; B and C, in normal optics. 
A. Wholemount of translator apparatus showing 
various parts (X 57). B. Transection of corpus¬ 
culum stained with saturated solution of Sudan 
black B in 70% aqueous ethanol to- show thei 
presence of lipoidal compounds (x 124). C. Tran¬ 
section of corpusculum stained with 2% ethanolic 
ferric chloride, to show the presence of phenolic 
groups in the main body of corpusculum (x 125). 
D. Wholemount of corpusculum after acetolysis. 
(X 120). (cb — blades of the corpusculum; 
cm ~ main body of the corpusculum ; p = polliniuim ; 
pb z=z beak of the pollinium ; r rr retinaculum ; 
.y zr stigma ; se ~ stigmatic epidermis.) 

Investigations were performed on the material 
fi.xed in 4% formaldehyde, in 0*1 M phosphate 
buffer at pH 7-0, dehydrated in an ethanol series 
and embedded in paraffin wax. Localization of 
total insoluble polysaccharides was done by 
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periodic acid/Schiff’s (PAS) reaction^ ; general 
proteins by mercury bromophenol blue (MBB) and 
naphthol yellow S (NYS) tests- ; lipids by Sudan 
dyes‘^; lignin by azure B, SchiJff’s reagent and 
phloroglucinol/HCi tests^^ ; and phenolic radicals 
by ethanolic ferric chloride^. The translators were 
also observed through a Zetopan-Binolux II, dark- 
field fluorescence microscope. Freshly dissected 
translators were treated in the acetolysis mixture^. 
Extraction for lignin was done in dioxan-HCl 
mixture^. Methanolic potash procedure was 
followed for the selective disintegration of cutin®. 
The translators were also treated with several lipid 
elution techniques'’^. 

There is no evidence for the presence of insoluble 
polysaccharides in the translator. The corpusculum 
and retinacula stain with Sudan dyes (Fig. IB), a 
characteristic response of lipids^, cutin^ and sporo- 
pollenin". The main body of the corpusculum 
responds positively to azure B and Schiff’s tests 
for lignin. Sporopollenin is also known to react like 
lignin during several cytochemical tests^. There¬ 
fore the positiveness of the main body of 
corpusculum to azure B and Schiff’s reagents 
suggests that it contains sporopollenin-like sub¬ 
stance and lignin. However, sporopollenin, unlike 
lignin, gives a negative reaction to phloroglucinol/ 
HCl test. The translator does not respond to- 
phloroglucinol/HCl test and is totally resistant to 
HCl/dioxan elution procedure for lignin. Only the 
main body of the corpusculum resists acetolysis 
(Fig. ID). Substances resistant tO' acetolysis are 
known to be sporopollenin, lipid, lignin, cutin or 
suberin‘>. With the exception of lipids, these meta¬ 
bolites are autofluorescent^'i-. The main body of 
the corpusculum, like lipids, is acetolysis resistant, 
sudanophilic but non-autofluorescent (present work). 
The resistance of the corpusculum to several lipid 
elution procedures suggests that its lipids are in a 
stabilized state. In addition, the main body also! 
possesses phenolic radicals accessible to ethanolic 
ferric chloride (see Fig. 1C). The lateral blades 
of the corpusculum and retinacula disintegrate 
during acetolysis treatment but are sudanophilic 
and autofluoresce dull-white—suggestive of cutin. 
Like the lattert*"^, their material is strongly 
birefringent. However, the lateral blades do not 
respond to the methanolic-potash procedure, which 
usually extracts cutin. This indicates that cutin is 
also in a resistant and stabilized state. Only the 
retinacula of the translator respond positively to 
protein tests. Thus the cutinous retinacula appear 
to be impregnated W'ith protein which may explain 
the well-known'^ hygroscopic nature of the 
retinacula. 


We thank Prof. H. Y. Mohan Ram for his interest 
and suggestions. One of us (AKS) is grateful to 
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New Delhi, for the award of a Junior Research 
Fellowship. 
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LEPTOSPHAERIA DOLIOLUM (PERS. EX FR.) 

CES. AND de NOT AND LEPTOSPHAERULINA 
TRJFOL1I (ROST.) PETR.~TWO NEW HOST 
RECORDS FROM INDIA 

During our studies on Ascomycetes we recorded two 
fungi Leptosphaeria dolioliim (Pers. ex Fr.) Ces. and 
de Not, which is reported for the first time whereas 
Leptosphaerulina trifolii (Rost.) Petr, on Helianthus 
animus L., a new host record from India. All 
attempts failed to culture these fungi in the 
laboratory. These are most probably growing 
saprophytically on the above hosts. Leptosphaeria 
dolioliim (Pers. ex Fr.) Ces. and de Not (Figs. 1-3). 

Pseudothecia scattered, superficial, hemispherical, 
442-494 ■ X 403-455 p black with a distinct round 
base. Pseudothecial wall black, hard, shining made 
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up of dense parenchymatous cells 58-87 ^ in diam. 
Asci numerous, cylindrical, short stalked, bitunicate 
96-117 X 7 • 5-10* 5/i, eight spored, separated by 
pseudoparaphysis 120-150/u. in length. Ascospores 
15-21 X 4*5-6 M in diam., brown, uniseriate, fusi¬ 
form, 3 septate, end cells pointed, straight or 
curved, slightly constricted near the septum and 2nd 
cell from the apex enlarged. 



single pseudothecium. 2, Asci with ascospores. 3. Asco- 
spores. Figs. 4-6. LeptosphaeniVina trifoUi. 4. A 
single pseudothecium. 5. Ascus with ascospores. 
6. Ascospores. 

The above fungus differs from the original descrip¬ 
tion of Lucas and Webster (1967) on Urtica dioca 
L. in having no concentric grooves at the upper 
part of the pseudothecium and in the size of asci. 

Collected on dead wood from Pehalgaon, 
Kashmir (J. and K.) in October, 1972. Deposited 
at C.M.T., Kew, England, as LM.I. No. 175628 and 
at I.A.R.I., New Delhi as H.C.LO. No. 31903, 
Leptosphaemlina trifoUi (Rost.) Petr. (Figs. 4-6). 

Perithecial spots 0*5-1 *5 mm in diam., dark 
trown, black at maturity which later enlarge and 


coalesce forming irregular patches, 80-156 X 68- 
140 surrounded by a thick layer of pseudothecium 
made up of parenchymatous cells. Pseudothecial 
wall 4*5-12*5 ^ in diam. Asci clavate to cylindrical, 
thick walled, bitunicate, eight spored, 64—70 x 24- 
28 At. Paraphysis and paraphysoids lacking. Asco¬ 
spores 18-32 X 7-12 Ai in diam. 

Collected from the leaves of Helianthus annuus 
L. from Poona, Maharashtra in October, 1972. 
Deposited at C.M.I., Kew, England, as I.M.l. 
No. 190112 and at H.C.LO. No. 31902. 

The above description of the fungus tallies with 
the original description as given by Satya and 
Rajalakshmy (1964). 

Sincere thanks are due to Dr. Anthony Johnston, 
Director, C.M.I., Kew, England, for the kind help 
in the confirmation of the above fungi and Dr. S. P. 
Raychaudhuri, for his encouragement. 

Division of Mycology and A. K. Sarbhoy. 

Plant Pathology, LA.R.I., J. L. Varshney. 

New Delhi 110 012, D. K. Agrawal. 

August 6, 1975. 

1. Lucas, M. T. and Webster, ‘'Conidial states of 

British species of Leptosphaerh,"' Trans. 
Br. mycol. Soc., 1967, 50, 85. 

2. Satya. N. N. and Rajalakshmy, V. K., '‘Lepto- 

sphaenilina trifoUi (Rostr.), Petr., a new 
record for India,” Curr. Sci., 1964, 33, 409. 

A NEW STRAIN OF ALFALFA MOSAIC VIRUS 
FROM PRIMULA OBCONICA 

During the survey for Primula strain of alfalfa 
mosaic virus (AMV)^, some plants of Primula 
(Primula obconica, Hance), showing slight stunt¬ 
ing of growth and a few scattered mild chlorotic 
diffused spots around leaf veins, were observed. 
The causal virus was found sap transmissible and 
produced typical symptoms of AMV^, ie., dark 
brown lesions on Phaseolus vulgaris, L. var. 
Pinto (Fig. 1). But it did not infect the other 
two susceptible plants, i.e., Nicotiana glutinosa. 
L. and Datura stramonium, L. 

The virus culture was maintained on Primula 
plants. Its standard inoculum was prepared in 
0*1 M phosphate buffer by the usual method. 
HeiaDhy seedling’s of different host plants were 
inoculated with virus using carborundum 
(400 mesh) as an abrasive. The inoculated plants 
were washed with water and kept in the glass-house 
(13-30° C) for about a month for development of 
symptoms. Symptomless plants were checked by 
back inoculation on bean plants. Electron-micro¬ 
scopy of the virus was done with partially purified 
virus preparation using cai'bon coated grids stained 
with 1% phosphotungstic acid. 
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The virus produced dark brown to brick red 
diffused necrotic lesions of varying size and shape, 
and often extending through veins on the inoculated 
leaves of Phaseolus vulgaris ; varieties Prince, 
Bountiful, Kentucky Wonder, Pinto, Red Kidney 
and Scotia; Vigna sinensis (Torner) Savi and 
Vigna sesqiiipedalis, (L.) Wight. Necrotic lesions 
of varying colour and sizes were observed on 
Chenopodiiim amaranticolor, Coste and Reyn, 
Chenopodium quinoa, Willd, Gomphrena globosa, 
L., Atriplex hortensis, L., Spbiacea oleracea, L., 
Nicandra physaloldes, (L.) Gaerten, Nicotiana 
debneyi, Domin, Nicotiana rustica, L. and N. taba- 
ciim, L. (White Bu/rley). Mild chlorotic rings 
developed on Zinnia elegans, Jacq. Young Primula 
plants developed small faint chlorotic spots around 
leaf veins only which also disappeared in the later 
stage of the plant growth. 

y* - • ..^ 



p 

.... . , J 

Fig. 1. AMV symptom on P. vulgaris var. Pinto. 

The virus did not infect Datura stramonium, L., 
Datura stramonium var. tatula (L.) Torr, Datura 
mete I, L., Nicotiana ghitinosa„ L,, Lycopersicon 
esctilentum, Mill., Solatium tuberosum, L., Solanum 
mefongena, L., Capsicum anniium, L., Capsicum 
pendulum, Willd., Petunia hybrida, Vilm., Ciiciimis 
sativus, L., Pisum sativum^ L., Epilobium sp.; 
Brassica oleracea, L., Gladiolus sp., Beta vulgaris, 
L., I m pat tens balsam!na, L., Tagetes erecta, L. and 
several wild species of Solanum. 
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The virus could withstand 1 : 600 dilution, 
55-60” C temperature for ten minutes and longevity 
in vitro for 3 and 16 days at room (12-25” C) and 
low (5-6° C) temperatures, respectively. It also^ 
remained infective in dried leaves of P. vulgaris 
kept in desiccator for 2 and 5 months at room 
and low temperatures, respectively. 

The electronphotomicrograph revealed the spheri¬ 
cal shaped virus particles with an average diameter 
of 30 nm (Fig. 2). 



Fig. 2. Electron micrograph showing spherical 
particles of AMV, X 75,000. 

The virus under the present study on the basis 
of its symptoms on bean varieties and other hosts, 
physical properties and particle morphology, has 
been identified as a strain of AMV resembling 
closely with its Primula strain^. However, it con¬ 
siderably differs from the Primula strain in its 
symptomatology on Primula and failure to infect 
S. tuberosum, N. glutinosa and D. stramonium plants 
which are normally susceptible to the latter strain. 
On the other hand, N. physaloides and Zinnia 
elegans which are resistant to Primula strain were 
proved susceptible to this virus. The present virus 
is, therefore, considered as a strain of AMV hitherto 
unreported. 

Thanks are due to Shri M. L. Puri of Defence 
Science Laboratory, Delhi, for doing the electron- 
microscopy of the virus. 

Division of Plant Pathology, R. A. Singh. 
Central Potato Research B. B. Nagaich. 

Institute, 

Simla-1, (H.P.), January 21, 1976. 


1. Nagaich, B. B. and Giri, B. K., Indian Phyto¬ 
path., 1968, 21 (4), 446- 
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FURTHER STUDIES ON THE EFFECT OF 
CHEMICALS, INTERFERING WITH PROTEIN 
AND NUCLEIC ACID SYNTHESIS, ON THE 
PROCESS OF VERNALIZATION 
CHAKRAVARTi AND Devi^ suggested a positive 
correlation between protein and nucleic acid 
synthesis on the one hand and acquirement of 
vernalization status on the other. In the present 
investigation, effects of 8 -azaguanine, ethionine, 
5-fluorouracil and 2-thiouracil, extensively used in 
photoperiodic studies^, have been determined on, 
the vernalization of Eruca sativa L. culture 6518 
and Linum usitatissimum L.R. 17. 

Technique followed has been the same as in the 
previous studyi. Seeds of Eruca and Linum, 
vernalized for 2 and 3 weeks respectively, were sown 
on 20-10-1975. In the present investigation, a 
record of both the age of the plants at anthesis 
and also of the number of leaves on the main 
axis, below the first flower, has been indicated. 
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the criterion of leaf number is taken into con¬ 
sideration. This has remained completely unaffected 
in azaguanine treated plants. In ethionine treatment, 
only Linum at 500 ppm has shown significant increase 
in the number of leaves over water vernalized. In 
fluorouracil and thiouracil treatments, however, 
this has happened in both the plants. As it is 
necessary that both the criteria of anthesis and 
node (leaf) number should be altered in the same 
direction for the process of vernalization to be 
specifically involved'"^, out of the 4 chemicals, 
fluorouracil and thiouracil fully satisfy the require¬ 
ments. They are known to inhibit photoperiodic 
floral induction in a large number of plants 
through inhibition of RNA synthesis^. As they 
also nullify low temperature effect in Eruca and' 
Linum, there is a possibility of nucleic acid synthesis 
for their acquirement of vernalization status. These 
observations are in conformity with those ' of 
Chakravarti and Devi"*^. 


Table I 

Effect of certain chemicals on the vernalization of Eruca sativa L. and Linum usitatissimrm L. 


Chemical 

Cone. ppm. 


Eruca 




Linum 



Anthesis 

(days) 

Increase 
over 
water V 

Leaf 

No. 

Increase 
over 
water V 

Anthesis 

(days) 

Increase 
over 
water V 

Leaf No. 

Increase 
over 
water V 

Azaguanine 

100 

47-7 

14-7* 

8-5 

M 

54-1 

23-3* 

31-6 

- 0*8 


10 

39-2 

6 - 2 ** 

7*8 

0'4 

44-2 

13-4* 

340 

1*6 

Ethionine 

500 

47-8 

14-8* 

101 

2*7 

55-7 

24-9* 

48-2 

15*8* 


100 

45-7 

12-7* 

8-4 

10 

44-2 

13'4* 

37-2 

4*8 


10 

44-5 

11-5* 

8-8 

1-4 

400 

9 . 2 ** 

29*5 

~ 2*9 

Fluorouracil 

500 




.. 

56*3 

25-5* 

45-6 

13*2* 


100 

47-4 

14-4* 

13-7 

6-3* 

46-0 

15-2* 

38*6 

6 - 2 ** 


10 

38*4 

5-4** 

12*8 

5-4* 

40-1 

9 . 3 ** 

38*5 

6 - 1 ** 

Thiouracil 

100 

49*2 

16-2* 

13-6 

6 - 2 * 

55-4 

246* 

50*6 

18*2* 


10 

42-3 

9*3** 

1 U 8 

4 . 4 ** 

48-7 

17-9* 

48*6 

16*2* 

Water ver¬ 
nalized (V) 


33*0 


7*4 

.. 

30-8 


32*4 


Unvernalized 


50*2 

17-2* 

14-8 

7-4* 

58*7 

27-9* 

62*5 

30*1* 


♦Significant at 1% level. ** Significant at 5% level. 


Data presented in Table I reveal that both in As regards disagreement in the results obtained 

Eruca and Linum, all the 4 chemicals have through anthesis and node number in azaguanine 

diminished the effect of chilling as determined by and ethionine treatments, it is not possible to 

the time taken for anthesis but that is not so when offer an explanation at this stage. However, 
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theije aa*e O'tSier siimilar (instances on record^. 
Before coming to a final conclusion, it would be 
necessary to study the effect of these chemicals 
on a number of other vemalizable plants. 

This piece of investigation has been carried out 
under the U.G.C. scheme for utilization of services 
of retired teachers, in which one of us (S. C. C.) 
is participating. 

Department of Botany, S. C. Chakravarti. 

Motilal Vigyan V. R. G. Kurup. 

Mahavidyalaya, 

Bhopal, January 20, 1976. 


1. Chakravarti, S. C. and Devi, B. Pooma Sri, 

Curr. Sci., 1974, 44, 58. 

2. Evans, L. T. (Ed.). The Induction of Flowering, 

Macmillan of Australia, 1969. 

3. Napp-Zinn, K., (Ed.), In : Temperature and 

Life, Springer-Verlag, Berlin, 1973, p. 171. 

4. Chakravarti, S. C., Proc. Nat. Acad. ScL 

India, 1964, 34 B, 216. 


CHROMOSOME NUMBER AND MORPHOLOGY 
OF SESBANIA PROCUMBENS (ROXB.) W. AND A, 
Sesbania Scop., (FABACEAE) is represented by 
four species in India^, namely, S. aegyptica Pers., 

S. aculeata Pers., S. procumhens (Roxb.) W. and A., 
and S. grandiflora Pers. Gamble^ has erected 
S. Mculeata van paludosa of Baker as a distinct 
species, viz., S. paludosa. The chromosome numbers 
2 n = 12 in 5. aegyptica^'^, S. aculeata^ and 2 n = 24 
in S. aculeata^* and S. grandifloroT''^^ have been 
reported earlier. The chromosome number in the 
only herbaceous species, S. procumhens, has not been 
reported and the same is reported here as 2 n = 12 
(Fig. 1). There is no work on this rare sesban 
which has been recorded for the first time from a 
non-dostal region. Morphological, cytological, 
palynological and anatomical characters are also 
presented to supplement the distinctive features of 
this taxon. Baker^ and Gamble^ have given a 
detailed morphological description of the species. 

This species is confined to Coromandel regions 
of peninsular India occurring chiefly in rice 
fields^’The material investigated: by the 
present authors was discovered for the first time 
in Karnataka State, near Kukkanahalli Tank 
(Mysore), on 20-9-1975 (Bhaskar and Lakshmi 
Devi, 574 MGM) on the marshy tank bund. This 
also forms an addition to the ‘Hydrophytes and 
marsh plants of Mysore’ reported earlier^. 

Sesbania procumhens (basionym = Aeschyjiomene 
procumhens Roxb.) and Aeschynomene indica are 
usually confused since they are similar in habit and 
bear small sensitive leaflets and more or less yellow 
flowers, However, the present study has revealed 
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many differences. Sesbania has a long septate fruit 
and diadelphous androecium (9 + 1) instead of 
a lomentum and diadelphous stamens in bundles of 
5 each characteristic of Aeschynpmene and a few 
other related genera. S. procumhens can be easily 
distinguished in the fieldi by its bright yellow 
flowers while they are pale yellow or cream- 
coloured with red streaks in Aeschynomene. The 
stipules are absent in the latter and are small 
triangular and caducous in S. procumhens. 



Figs. 1-4. 


Plants in Sesbania procumhens flowered from 
August to October and fruits persist till November. 
The flowers were found to open in the afternoon, 
between T30 to 2-00 p.m. Pollen grains are 
3~colpate (rarely 4), triangular in polar view’ 
(Fig. 2) and exine is finely reticulare. LO pattern 
reverse or OL (pitted ?). As in S. aculeata the 
vegetative nucleus was completely obscure at the 
shedding stage of pollen (Fig. 3). They were 
found to be mononucleate throughout the process 
of maturation of pollen from the smallest flower 
bud. However, at only one stage of the bud, i.e, 
3 days before opening, a minute dot-like faintly 
stained body was observed in the pollen which is 
believed to be the vegetative nucleus. This becomes 
completely obscure very soon. A similar condition 
was also seen in S. aculeata. Pollen germinated 
on the stigma of the same flower, and it is mono- 
siphonous. 

The seeds which are smooth and shining 
germinated within five days after implanting. Stem 
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is fistular and pitheaceous at base. Leaves are 
amphistomatic and stomata are anomocytic (Fig. 4) 
as in S. aculeata, 

2 n = 12 and 24 are the only reported chromo¬ 
some numbers in the genus^ and the present count 
in S. procumbens also conforms to the basic number 
.r = 6 reported in the genus by earlier authors. 

The authors are grateful to Prof. B. A. Razi, for 
his unfailing encouragement and facilities. They 
are also also grateful to Dr. M. A. Rau, Retd. 
Scientist, for his valuable suggestions. The senior 
author (VB) was supported by the C.S.I,R., Senior 
Research Fellouship. 

Department of Post-graduate V. Bhaskar.* 
Studies and Research A. Lakshmi Devi. 

in Botany, 

Mysore University, Manasagangotri, 

Mysore 570 006, India, March 2, 1976. 


Present address : Department of Farm Forestry, 
University of Agricultural Sciences, Gandhi Krishi 
Vignana Kendra, Bangalore 562 142, India. 
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9. Roxburgh, W., Flora Indica, 1832, 3, 337. 
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SOME OBSERVATIONS ON PEPPER SPOT 
DISEASE OF GROUNDNUT 

In the rainy season crops of groundnut during 1974 
and 1975, some plants were observed to be infected 
with pepper leaf spot caused by Leptosphaerulina 
crassiasca (Sechet) Jackson and Bell. This disease 
was widespread in the region and the infected 
leaflets were collected from Andhra and Karnataka 
States. L. crassiasca causes both scorch and pepper 
spot symptoms on groundnut foliage^. In India 
only scorch symptoms have been reported^, and 
this appears to be the first report of pepper spot 
symptoms. _ . I! 
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The spots were round to irregular, in the 
range of 0 • 5—1 • 0 mm on both sides of the leaflets. 
The infected leaflets remain attached to the ;^s 
for about 30 days without perceptible change iil’^e 
size of the spots. Sporulation does not occur’”‘on 
the spots when the leaflets were still attached to 
the branches, but ascocarps develop rapidly on} The 
fallen infected leaflets in the field, and within a 
week of incubation in moist petridishes in the 
laboratory. The fungus showed rapid growth of 
mycelium and ascocarp formation within three days 
on PDA. However, ascospores did not develop' 
in cultures in continuous fluorescent light, in 
complete darkness or in alternating light and dark 
conditions. 

The fungus shows active dispersal mechanism, 
in that the ascospores eject forcibly upwards. To 
know the height of its ejection, infected leaflets 
showing well-developed ascocarps were placed in 
glass containers of different depths (1*5 cm, 
4-0 cm, 6-0 cm, 7*5 cm and 10*0 cm) and clean 
dry microslides were placed so as tO' cover their 
mouths. The spores were observed on the slides 
kept at different heights upto 7*5 cm. The asco¬ 
spores have a mucilaginous coating and they stick 
to the clean glass slides. They occurred as only 
single units and no spore clumps were observed on 
the slides at any height. 

The ascospores, ejected on to the slides, were 
collected in drops of distilled water and transferred 
to freshly detached host leaflets in humid chambers 
for studying germination. The leaflets were cleared, 
stained and moulnted after 24 hrs. Out of 500 spores, 
464 had germinated (92*8%). Germtubes devd* 
loped from one or more of the six celled asco¬ 
spores and, in some cases, all the six cells produced 
them. The pattern of germtube growth is given 
in Table L I 

The average number of germtubes from a single 
spore was 2*77. The number of germtubes from 
the two end cells is almost equal to the number of 
germtubes from the four middle cells. But, the 
average length of germtubes from middle cells is 
slightly higher than that of germtubes from end 
cells. Germtubes grow even after the formation '• 
of appresoria and thus both terminal and lateral 
appresoria were observed. The highest number of 
appresoria observed from the germtubes of a single 
spore was 13, and from a single germtube and its 
branches was five. Appresoria were formed out¬ 
side the stomal region, indicating direct penetra¬ 
tion of epidermal cells and, out of 296 appresoria 
observed only two were found to be formed on the 
stomata. . , 
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Table I 

Pattern of germtube growth in 100 ascospores <?/Leptosphaerulina crassiasca 


Germtube 

position 

No. of 
spores with 
germtubes 

Total 
No. of 
germtubes 

Average 
length of 
germtubes 

No. of 
germtubes 
showing 
branching 

No. of 
germtubes 
showing 
appresoria 

Total 

No. of 
appresoria 

From the two 
end cells 

95 (11*) 

132_f 

^ 116;x 

60 

95 

129 

From the four 
middle cells 

89 (5**) 

145 

123-4/i 

76 

107 

167 


* No. of spores showing germtubes from end cells only. 

** No. of spores showing germ.tubes from middle cells only. 


Air-sampling studies in groundnut fields, using 
a Hirst spore trap in 1974 and glass-rod sanrpling 
in 1975, revealed that the ascospores come into 
the air abundantly towards the end of the crop 
season, i.e., when the leaf fall starts (September- 
October), although symptoms appeared in the middle 
of August*"*. The air borne ascospores exhibited a 
clear forenoon pattern of diurnal periodicity with the 
peak recurring at 8 a.m. 

One of us (KVM) is thankful to the authorities 
of CSIR- for awarding a Junior Research Fellow¬ 
ship, 


Department of Botany, K. V. Mallaiah. 

Andhra University A. S. Rao, 

Postgraduate Centre, 

Guntur 522 005 (A.P.), 

January 27, 1976. 


1. Jacks-on, C. R. and Bell, D. K., Diseases of 

Peanut {Groundnut) Caused by Fungi, 
University of Georgia, College of Agricul¬ 
ture Experiment Stations, Research Bulletin, 
1969, 56, 37. 

2. Nayudu, M. V., Indian Phytopathology, 1963, 

16 (4), 384. 

3. Mallaiah, K. V. and Sreeramulu, T., Indian 
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ANNOUNCEMENTS 
AWARD OF RESEARCH DEGREES 


Utkal University, Bhubaneswar, has awarded the 
Ph.D. degree in Mathematics to Shri Dhruba Charan 
Sahoo. 

Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Botany to Shri M. S. Mahalingappa; 
Ph.D. degree in Chemistry to Shri Patil Basavaraj 
Rayanagouda. J , 


Osmania University, Hyderabad, has awarded the 
Ph.D, degree in Botany to Kum. Rehana Begum ; 
Ph.D. degree in Biochemistry to Shri V. Srinivasan. 

Tamil Nadu Agricultural University, Coimbatore, 
has awarded the Ph.D. degree in Agriculture to 
Shri S. Muthuswami and Shri $. A. Radhakrishnan. 
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SHORT SCIENTIFIC NOTES 


Peiitacyclic Triterpenoids from the Stem Bark of 

Zanthoxylum acanthapodium DC 

In a previous communication^ on the lignans of the 
stem bark of Zanthoxylum acanthapodium DC we 
reported three unidentified compounds having melting 
points 174-177°, 193-195° and 119-120°. All the three 
compounds were thought to be lignans, but on further 
examination the first two compounds turned out to be 
pentacyclic triterpenoids. 

The compound with m.p. 174-177° crystallised as 
white , flakes from methanol, M+ 424, [a]t,-f 107*6° 
(CHCI3). It gave positive Leibermann-Burchard and 
Zimmermann reactions, analysed for C 3 oH 4 gO and 
formed a 2, 4-DNP derivative, m.p. 225-228°. The 

i.r., n.m.r. and mass spectral data of the compound 
are in agreement with those of /5-amyrenone^. The 
identity was confirmed by reduction of the compound 
with LiAlH 4 in tetrahydrofuran to /J-amyrin. This 
is the first report of the occurrence of j 8 -amyrenone in 
Zanthoxylum species. 

The compound with m.p. 193-195° was crystallised 
from acetone, M**- 426, [a]^-i- 95*94° (CHCI3). It 
analysed for C 30 H 50 O and gave a pink colour in the 
Leibermann-Burchard reaction. It formed an acetatep 

m. p 237-239°, 468. These properties and the i.r., 

n. m.r., and mass spectral data of the compound and 
its acetate suggested that the compound is j 8 -amyrin-. 
Comparison with authentic samples (m.m.p. and co- 
t.l.c.) confirmed the identity of the compound as 
j3-amyrin. 

The third compound with m.p. 119-120° is a lignan 
and a study of this and other lignans forms a part of 
a separate communication^. 

Dept, of Pharmaceutical Sciences, K. V. Sastry. 
Andhra University, E. Venkata Rao. 

Waltair 530 003, July 24, 1976. 
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A New Leaf Blight of Garlic Caused by Cladosporium 
echlnulatum (Berk) de Vries, from Varanasi, U.P. 

In 1975-76 rabi season garlic {Allium sativum L.) 
plants in and around B.H.U. campus were severely 
affected by a leaf blight caused by Cladosporium echinu- 
latum (Berk) de Vries^. Pure culture of the fungus 
on inoculation on healthy leaves reproduce the disease 
In 10-12 days leaving no doubt about the pathogenicity 


of the organism. The fungus sporulates abundantly 
on the dead leaves and spreads to the adjacent plants. 
Irrigation or rainfall appear to increase the disease. 
In the fields visited an infection of 20-30% of the 
plants was quite common and in a few cases it was 
upto 60%. 

Our thanks are due to Shri V. P. Tewari for kindly 
going through the manuscript and to the U.G.C. for 
award of Junior Fellowship to one of us (A. K. P.). 

Dept, of Plant Pathology, Ajit Kumar Pal. 
Faculty of Agriculture, K. C, Basuchaudhary. 
Banaras Hindu University, 

Varanasi 221 005, July 23, 1976. 


1. de Vries, G. A., Contribution to the Knowledge of 
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Leptosphaerulina Leaf Spot of Trifolium alexandrinum L. 
A New Record in India 


Trifolium alexandrinum L. locally called as ‘ Barseem ’ 
is an important fodder crop of North India. During 
recent survey a severe disease hitherto unrecorded 
on this crop was observed in submountaneous areas 
of Hoshiarpur District (Punjab) during the month 
of March, 1976. During subsequent surveys it was 
observed widely distributed in other parts of Panjab, 
The fungus of the infected material was identified 
as Leptosphaerulina trifolii (Rostr.) Petrak and the 
material has been deposited in C.M.I., Kew, Surrey, 
England, under I.M.I. No. 203299 and the Herbarium 
of Department of Plant Pathology, P.A.U., Ludhiana. 
The perithecia observed were black, long, papillate, 
measuring 219-390 x 130-185/t; asci 2-5 broad and 
ellipsoidal, thick walled, 69-99 x 27* 5-37/x contain¬ 
ing 8-6 ascospores in each ascus. The description 
of this fungus is similar to that of given by Mehrotra 
(1966)^. Earlier this fungus is reported by him from 
the soil but this is the first report in India on this host 
causing the disease on this host. 


Authors acknowledge their thanks to Dr. J. S. Chohan, 
Professor and Head, Department of Plant Pathology, 
P,A,U., Ludhiana. 


Department of Plant Pathology, 
Punjab Agricultural University, 
Ludhiana. Punjab, India, 

July 23, 1976. 
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S. S. Bains. 
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740 


Reviews and Notices of Boots 


[ Current 
Science 


On the Abnormal Carpellaiy Number in Cassia fistula 

In the campus of our college, an abnormal condition 
of carpellary number was noticed in the flowers of 
Cassia fistula. Flowers showed bi-, tri-, tetra- and 
occasionally pentacarpellary condition. The incidence 
of abnormality was 24% of the total number of flowers. 
Analysis of numerical abundance of the bi-, tri-, and 
tetracarpellary condition (17%, 3-6% and 1*4% res¬ 
pectively) and statistical treatment^ showed that the 
bicarpellary condition was of the highest incidence. 

Failure of differentiation in the specialized parts 
of plants like flowers is known to be caused by patho¬ 
geny such as virus- and mycoplasma^”®. The proli¬ 
feration of the carpels reported here could be considered 
on the same basis: the “abnormal” flowers also showed 
“ petaloid ” modification of anther lobes, proliferation 
of petals, 'numerical proliferation or reduction of sta¬ 
mens, adnation of filaments and occasional “ phyllody ” 
of whole flowers. 

The authors express their gratitude to Prof. S. Nagaiah, 
Principal, S.G.S. College, Tirupati and the Manage¬ 
ment of T.T. Devasthanams for encouragement. 


Department of Botany, 
S.G.S. Arts College, 
Tirupati 517 501. 
and 

Department of Zoology, 
S.G.S. Arts College, 
Tirupati 517 501, 

August 2, 1976, 
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reviews and notices of books 


Dual Resonance Models. By Paul H. Frampton- 

(Addison-Wesley, W.A. Benjamin, Inc., Reading, 

Massachusetts 01867), 1974. Price: $22.50. 

The construction by Veneziano in 1968 of the beta 
function expression a.s a model four-particle scattering 
amplitude was the direct inspiration behind an enor¬ 
mous amount of activity in elementary particle theory 
in the succeeding years. New ways of thinking about 
particles and their interactions, the dual resonance 
models, emerged. One of the most interesting aspects 
of this whole body of work is the very intricate as well 
as pretty mathematics that it involves. A priori, one 
would hardly have suspected that there was scope here 
for so much inventive and clever use of mathematical 
tools familiar to any quantum mechanic. The book 
under review gives a very complete account of these 
developments. 

The author begins by recalling some of the ideas 
in particle physics phenomenology that formed the 
motivation for Veneziano’s work. The notions of 
superconvergence, finite energy sum rules and duality 
are briefly discussed. This part is too brief for one 
to be able to learn about these things here for the 
first time, but anyway the author’s intention is to re¬ 
capitulate and comment on these ideas. He then 
introduces the Veneziano model and discusses in 
detail its important features. The generalisation to 


the N-particle case after solving the duality constraint- 
equations follows. A large amount of manipulation 
is involved in handling the various expressions and the 
author guides one, carefully through it all. The Koba 
Nielsen form for the amplitudes of the conventional 
dual resonance model is then developed, displaying 
the cyclic symmetry and projective invariance of the 
model amplitudes. Alternatives to the conventional 
model are also discussed briefly. 

The oscillator operator formalism, is then introduced 
and a thorough discussion of gauge conditions, ghost¬ 
killing mechanisms and existence of a critical space- 
time dimension below which alone, one has sensible 
physical interpretation, is given. Incorporation of 
other degrees of freedom like internal symmetry and 
spin are treated in successive chapters. The beautiful 
idea of relating the operator formalism to the quantum 
mechanics of a relativistic string evolving in space- 
time is explained. .The book concludes with a survey 
of the use of dual model amplitudes in the analysis 
of the data. 

The theory of dual models is both interesting and 
rich. This book is especially complete in giving 
references to the literature, and anyone interested in 
learning about this subject could do so very well from 
here, provided he is prepared to supplement reading 
the text with a rather large dose of algebra. 

N. Mukunda. 
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DNA Synthesis and its Regulations. Edited by M. 

Goulian, P. Hanawalt and C. F. Fox. (Published by 

W. A. Benjamin, Inc.), 1975. Pp. 880. Price : 

Not given. 

This book, the third volume in a series on 
Molecular Biology and Cell Biology, documents the 
proceedings of a conference on DNA synthesis 
and its regulation held at Squaw Valley, California, in 
Maich 1975. A total of 56 contributions from 
different research workers actively engaged in DNA 
research are included in the book. These articles 
are grouped under 12 subtitles and they cover a 
wide range of topics. Recent developments in 
various aspects of DNA replication in different 
systems have been brought into focus in these 
articles. It is now clear that biosynthesis of DNA 
is a highly complex process which requires the 
participation of several enzyme systems and their 
organization into multicomponent complexes. As 
many as 10 purified enzyme preparations have been 
Used in the synthesis of <f> X-174 DNA in the test 
tube. Studies have brought to light the existence 
of new enzymatic activities. DNA binding protein 
(p-2), DNA unwinding protein (p-83) and relaxa¬ 
tion protein (p-94) are of interest in this connec¬ 
tion. 

Studies in bacterial, viral and mammalian systems 
have well established that DNA synthesis takes 
place discontinuoiisly, forming what are called 
Okazaki Fragments which are then joined together 
by ligases. The size of the fragments seems to 
vary in different systems. The role of RNA as 
initiator of DNA synthesis is now well established 
in different organisms. The mechanism of 
incorporation of ribonucleotides into DNA and its 
subsequent removal from DNA has been the sub¬ 
ject of intense investigation in many laboratories. 
It has been shown that replication time of the 
chromosome in Escherichia coli is constant and it 
is independent of the doubling time of the bacterial 
culture. 

Studies on replication of DNA in small bacterial 
viruses like 0 X-174, M 13 and Mycoplasma 
viruses, bacterial plasmids as well as mitochondria 
are being carried out in various laboratories. The 
mechanism of replication in mitochondria seems 
to be somewhat different from that in the cytoplasm. 
Nucleic acid replication in RNA tumour viruses and 
study of reverse transcriptase form the topics of 
research in many laboratories. 

The book thus brings together reports of the 
activities of various investigators with diverse interest 
in DNA replication. Except for a few brief reports 
most of articles are of review type. As is to be 


expected the style of presentation is in no way 
i^niform. This book will be of the greatest use 
to those who are actively engaged .in research. 

J. D. e. 


Solution of Problems in Soil Machanics—^A 
problem based textbook by BHC Sutton. (Sir Isac 
Pitman and Sons, Ltd., Parker Street, Kingsway, 
London W.C. 2 B, 2 PB), 1975. Pp. xiii + 310. 
Price £ 3.50. 

As the title suggests, this is a textbook on soil 
mechanics whose subject-matter is presented 
generally in the form of a question and answer. 
The bo-,ok. divided into 8 chapters, covers the 
following aspects : physical properties and soil classi¬ 
fication ; permeability and flow nets ; compressibility, 
consolidation and settlements ; shear strength; 
stability of retained and free slopes, bearing capa¬ 
city and stabilization of soil bases. Each chapter 
starts with a brief explanation of the basic con¬ 
cepts followed by question-answers covering deriva¬ 
tions, explanations, test procedures and numerical 
work and finally ending with exercises listing a few 
more problems abstracted from professional papers 
of Institution of Civil Engineers, London, as well 
as Higher National Certificate and Scottish Technical 
Education Council examinations. It is thus evident 
that the book in general is consciously planned to 
cover a good undergraduate curriculum. However, 
this book does attempt to update the knowledge in 
this engineering science which has developed rather 
rapidly in recent years. The application of soil 
mechanics is relevant to every branch of civil 
engineering activity so that in a small .book like 
the one under review, it is not possible to cover 
the entire practice. Yet Prof. Sutton has made 
commendable efforts to cover as wide a spectrum 
as practicable. Another noteworthy feature is the 
conscious effort made to give as full and a con¬ 
tinuous exposure of the topics as possible within 
the framework of question-answer type of treat¬ 
ment. This book, besides being a good companion 
to students, will be a valuable addition to the design 
office library. 

B. V. RANGANATHA.M. 


Complex Carbohydrates : Their Chemistry, Bio¬ 
synthesis, and Functions—^A set of lecture notes 
by Nathan Sharon. (Published by Addison-Wesley 
Publishing Company, Inc.), 1975. Pp. 466. Price 
$21.50. 

As the author himself puts it, the field of carbo¬ 
hydrates was neglected by most chemists and bio¬ 
chemists for a long time, in fact until early 1960 s. 
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Since then the attitude towards this field has 
changed considerably in view of the findings that 
complex carbohydrates are not only essential for 
life processes but also mediate specific immunologi¬ 
cal messages as antigens and haptens, and play- 
important role in interaction between cells through 
macromolecules, and as determinants of specificity 
on cell surfaces. 

The book is based on a set of 21 lectures given 
by the author to graduate students. The first 
lecture of Introduction deals with the importance 
of complex carbohydrates from structural and 
functional points of view. Various aspects of 
glycoproteins, viz., isolation, characterization, struc- 
tuiral features, and biosynthesis are covered in six 
lectures. Separate lectures are also devoted for 
sialic acids, function of protein-bound carbohydrates; 
structure, genetic control, biosynthesis of blood group 
substances and mucopolysaccharides. Lastly, peptido- 
glycan, and lipopolysaccharides of bacterial cell 
wall and penicillin action are dealt in five 
lectures. 

The information presented in this lecture notes 
is mainly drawn from recent review articles and 
original literature, and hence it is up-to-date. Pertinent 
references are cited at the end of each lecture 
notes. The text reveals lucid presentation and 
newer concepts. As there are no' comprehensive 
books or monographs covering these areas, this 
book by Dr. Sharon is a welcome addition and 
would be quite useful for graduate students in 
biochemistry, cell biology and molecular biophysics. 
The reviewers have no hesitation in recommending 
this book for graduate students, research workers 
and libraries. 

V. S. R. Rao. 

I G. Ramananda Rao. 


Electronic Biology and Cancer—A New Theory 
of Cancer. By Albert Szent-Gyorgyi. (Marcel 
Dekker, Inc., 270 Madison, Avenue, New York. 
10016, N.Y.), 1976. Pp. viii -f 112. Price $13.50, 

In this book Albert Szent-Gyorgyi develops the 
fundamentals of what he terms electronic biology 
supported by delightfully simple experiments. The 
principles are then applied to advance a new theory 
of cancer. 


[ CuneUt 
Science 

Electronic biology is the next step from mole¬ 
cular biology. The electronic conductivity of a 
protein has been found tO' increase by its 
treatment with certain electron acceptors. Szent- 
Gyorgyi argues that electron acceptors could unpair 
and mobilise the delocalised electrons of the peptide 
bonds of proteins, paving the way for other 
electronic reactions like formation of charge transfer 
complexes, free-radicals, electron transport chains, 
and photosynthesis. Further “the imbalanced forces 
allowed to link molecules together and integrate 
their actions, creating increasingly complex struc¬ 
tures with increasingly complex and subtle func- 
tions’\ 

Szent-Gyorgyi divides the history of life into 
two periods : The periods preceding and follow¬ 
ing the appearance of light and oxygen, a strong 
electron acceptor. In the anaerobic electron donat¬ 
ing atmosphere of the first, the proteins must have 
consisted of soluble closed-shell dielectric mole¬ 
cules, with paired electrons and saturated energy 
bands. The two main functions of this period are 
fermentation and proliferation. This state is termed 
the “a-state”. 

This situation was changed by the appearance of 
oxygen, a strong electron acceptor. Desaturation 
of energy barids and formation of complex semisolid 
structures occurred. This is the ^-state. 

The living cell can exist reversibly either in the 
proliferative a-state or the static y^-state. In the 
a-state cell division occurs. After the completion 
of division, the cell passes on to the /3-state, 
Dicarbonyls like glyoxal or dehydroascorbic acid 
as electron acceptors could function as inhibitors of 
cell division. 

In cancer, a cell having lost its means of passing 
on to the ^-state finds itself perpetually in the 
a-state, as a consequence of various factors includ¬ 
ing mutation or viral infection. Szent-Gyorgyi 
cites instances of treatMent with dicarbonyls result¬ 
ing in the arrest of certain types of cancer. 

Although the emphasis laid by the author on 
dicarbonyls as regulators of cell division might 
not meet with wide acceptance, the ideas developed 
in this book are novel and should interest those 
who are involved in cancer research. 

M. Jamaluddin. 


6123/76. Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-560006 
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SPECTRAL SHAPE OF THE 0-->0+ BETA TRANSITION OF 

K. VENKATA RAMANIAH and K. VENKATA REDDY 
Laboratories for Nuclear Research^ Andhra University, Waltair 


Introduction 

HE shapes of beta spectra with only two axial 
vector matrix elements^ contributing to the 
0+ decays are of considerable interest for the 
theory of weak interactions. After the great success 
of the concept of CVC theory, the .question of 
whether the axial-vector current is partially con¬ 
served, arose. Tadic- pointed out that one may 
expect {a) almost statistical shapes {i.e.) C (W) = 
constant for all 0^0 transitions with parity change 
and {h) small Fierz-type deviations from the 
statistical shape for allowed GT transitions, if the 
axial-vector current is partially conserved. It can 
be useful to investigate whether all the 0- 
decays really have an almost statistical shape. It 
is the purpose of this work to analyse in detail the 
0” 0+ transitions in the decays of' Ce^^^^ Pri44 

and Ho 16 G. 

There was only one measurement of the shape of 
the 0" O'l' transition in i^^Ce by Daniel et alA, 
They4 have also subtracted the extrapolated 
spectrum of down to low energies by assum¬ 
ing the shape of the spectrum to be allowed. 

But the high energy component of i44pr ^as not 
well studied by that time. A systematic study^ 
of the i44pj- spectrum for its shape and then its use 
in the extrapolation down to low energies will help 
in determining the shape of the transition in 

i-i^Ce. Hence a detailed analysis of the 0"->0+ 
transition in i44pr has been undertaken. A con¬ 
tinuous measurement down from 100 KeV to 3 MeV 
will be of very great accuracy rather than using 
the published data of C (W) for the high energy 
group of i44pr. 

Experimental Details and Results 

Carrier free i44Ce, i44pr sources were obtained 
from Bhabha Atomic Research Centre, Bombay, in 
the form of CeCl^^ in HCl solution in two different 
consignments. Uniform sources were prepared on 
thin aluminised mylar backing of thickness-ISO" 
/ig/cm^. The source thicknesses ranged from 25 to 
35 A^g/cm^. 

The Siegbahn-Slatis beta ray spectrometer used 
in the present investigation with a plastic well type 
detector is described elsewhere^. The mode of 
analysis is described in Ref. 6. 

A very complete and accurate analysis of the 
high energy beta group in t^^Pr has provided the 
facility to study the O' 0+ low energy transition 
in i44Ce. 


It is possible to extend the 100% detection 
efficiency range of the detector used in the present 
work’"^ down to 50 KeV by lowering the discrimi¬ 
nator bias and raising the anode voltage. For this 
purpose a 6810 A RCA photomultiplier was 
operated at its best performance conditions with 
minimum discrimination bias so as to get a 100% 
efficiency range upto 100 KeV. At this discrimi¬ 
nator level the photomultiplier noise was also^ low. 

The beta spectrum was scanned from 150 KeV to 
350 KeV in steps of 5 KeV and from 400 KeV to 
3 MeV in steps of 25 KeV in order tO' get a number 
of points in the interested energy region to get a 
detailed analysis. The 3-002 MeV beta group after 
i:s correction with the observed shape correction 
factor is extrapolated down to 150 KeV and a sub¬ 
traction analysis as described in Ref. (6) is carried 
out. There is an inner beta component in i44Ce 
decay with an end-point energy of 230 KeV and 
with an intensity of 4-6%. The thoretical spectrum 
of the 230 KeV beta group was constructed with 
allowed shape and with an intensity of 4-6% 
obtained from the data sheets. This was normalised 
with the total beta spectrum for countrate. The 
shape corrected F. K. plot of the inner beta group 
was subtracted from the gross spectrum. The 
resulted spectrum was subjected to Fermi-Kurie 
analysis. The correct end point energy was judged 
from the behaviour of the shape factor plot near 
the end point end for a variation of a few KeV in 
the end point energy. The shape is analysed for shape 
factor coefficients with the correct end point energy 
320 ± 1 KeV using the programme ‘SHAPFIT’. 
The experimental points were found to be best 
fitted with a shape factor of the form C (W) = 
K (1 -f flW) . A weighted least-squares fit of the 
results has resulted in a value of u as ^ = 
—0-537 ± 0-023. This result is in good agreement 
with that of Daniel et al The results for three 
runs are given in Table T. The shape factor plot for 
one of the runs is given in Fig. 1. 


Table T 

Shops factor results 


Run No. 

Eo (KeV) 

‘a’ 

1. 

320 ± 1 

-0-54 ± 0-02 

2. • 

320 ± 1 

-0-51 ± 0 02 

3. 

320 ± 1 

-0-52 ± 0-02 


Curr Sci.—3 


m 


Silver (/) Complexes of Sulfathiazole 


[ Current 
Science 


As shown by the present investigations, the 
spectra of transitions of i44Ce, i44pr and 



Fig. 1. Shape factor plot for the 0-->0- beta 
Transition of Solid line is the least square 

fit for C (W) = (1 + aW) with A = - 0*537 ± 
0*023 and = 320 KeV. 


are not at all statistical. These results do 
not support the concept of a partially conserved 
axial vector current theory as suggested by Tadict. 

One of the authors (Ramaniah) acknowledges 
the financial assistance through a Post-Doctoral 
Fellowship by the C.S.I.R. of India. 
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SILVER (I) COMPLEXES OF SULFATHIAZOLE, SULFADIAZINE, SULFAMERAZINE AND 

SULFAMETHAZINE 

K. K. NARANG and J. K. GUPTA 
Chemistry Department, Banaras Hindu University, Varanasi 221005 

Abstract 

Silver (I)-Sulfadrug complexes of the -ype, AgD and Ag(HD)N 03 where HD = sulfathiazole, 
sulfadiazine, sulfamerazine and sulfamethazine, have been prepared and characterized. The com¬ 
plexes are white, insoluble in water and organic solvents and decompose without melting well below 
the melting points of the drugs. The drug molecules co-ordinate in anionic or neutral form. 


Introduction 

I N our recent publications^-^, we have reported the 
preparation and characterization of the complexes 
of sulfadrugs with Cu (II), Zn (II), Cd (II) and Hg(II). 
Since the sulfadrugs are known for their bacterio¬ 
static properties and their interactions with metal 
ions are not well understood, we are presently report¬ 
ing their reactions with Ag(l) in aqueous and in 
ammoniacal media. 

Experimental 

Silver (I) chloride, nitrate and sulphate, 

A.R. Grade were used for the preparation of the com¬ 
plexes. Purity of the drugs was judged from their 
melting points and were used as such. Ag (1) chloride 
and sulphate complexes were prepared by adding hot 
ammoniacal solution of metal salt (0*01 M) to the hot 
solution of sulfadrug (0*01 M) in dilute ethanol keeping 
the drug slightly in excess while Ag (I) nitrate complexes 
were prepared by mixing aqueous solution of the metal- 
salt (0* 01 M) in minimum amount of water to the hot 
ethanolic solution of sulfadrug (0*01 M) keeping 


using a Coleman Nitrogen Analyzer. I.R. and elec¬ 
tronic spectra were recorded on Perkin-Elmer-257 
and Cary-14 respectively. The analytical data and 
some general characteristics of the complexes are 
Summarized in Table I. Some impoitant i.r. bands 
are given in Table IT 

Results and Discussion 

The sulfadrugs form 1:1 complexes with Ag (1) 
both in water and ammoniacal solutions. The original 
anion is present in the complexes isolated from aqueous 
solution while it is absent in those isolated from 
ammoniacal solution. In the former case the sulfadrugs 
act as neutral coordinating ligand while in the latter 
case they act as anionic coordinating ligands. The 
complexes are white and insoluble in water and organic 
solvents. They decompose in the range 228-289 
In the case of silver (I) chloride or sulphate complexes 
with drugs, the course of reaction may be as follows : 

Ag Cl (or i S 04 =) 4- NHs + HD -> Ag+ D" NH 4 -^ 
4- Cl- (or i SOr) 


silver nitrate in excess. The reaction mixtures were 
heated for about -J-hr. The complexes were filtered, 
washed free from the sulfadrug or silver nitrate with 
dilute ethanol and dried in a desiccator. 

Metal part and sulphur in the complexes were esti¬ 
mated gravimetrically and nitrogen microanalyticaUy, 


Sulfadrugs 


HsN—O SOjNHR^ 


= S02-3sfHR<—> 
essentially have 
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Table I 

Analytical data and general characteristics of silver (/) complexes with sidfadriigs 


Compounds Decompn. (°C) 

Found (Calc.) % 

Metal Nitrogen 

Sulphur 

Electronic spectral 
bands 

^max.nni 

(a) Ag(ST-H)* 

228 

29-29 

11-53 

18-05 

275,310 

ST-200 

(29-56) 

(11-60) 

(17- 68) 

ST- 260, 300 

(b) Ag(SD-H)* 

271 

29-66 

15-65 

9-25 

260, 295 

SD 253 

(29-97) 

(15-60) 

(8-96) 

SD-275, 310 

(c) Ag(SM-H)* 

276 

28-53 

15-01 

9-10 

260, 300 

SM-234 

(28-84) 

(15-09) 

(8-63) 

SM-270, 305 

(.d) Agt,SZ-H)* 

280 

27-41 

14-26 

7-95 

265, 310 

SZ-191 

(27‘79) 

(14- 54) 

(8-31) 

SZ-275, 305 

(e) Ag(.ST)N03 

237 

24-84 

12-74 

14-75 

270, 305 

ST- 200 

(25-23) 

(13-20) 

(15-09) 

ST-260, 300 

(I) Ag(SD)N03 

281 

25-78 

16-48 

8-00 

270, 300 

SD-253 

(25-53) 

(16-70) 

(7-63) 

SD-275, 310 

is) Ag(SM)N 03 

285 

25-13 

16-22 

7-85 

285, 310 

SM-234 

(24-71) 

(16-16) 

(7- 39) 

SM-270, 305 

(A) Ag(SZ)N03 

289 

24-12 

15-25 

6-70 

260, 290 

SZ-197 

(23-93) 

(15-66) 

(7-16) 

SZ-275, 305 


* Prepared from Silver fl) Chloiide and Sulphate. 

Abbreviations : ST Sulfathiazole, SD = Sulfadiazine, MS = Sulfamerazine, SZ = Sulfamethazine. 


resonance stabilized structures^ and the TJV bands of 
the phenyl andS 02 group merge to form a single strong 
absorption band around 260 nm®. In the solid state 
UV spectra of sulfadrugs in the present communication 
the maxima are shifted to longer wavelengths. The 
sulfadrugs in general show two bands, one due to 


sulfanilamide part^NH 2 - 


/' 

\_ 


o 


\. 


SO 2 NH- )in 




the range 260-275 nm and the other due to R part in 
the range 300-310 nm. When the NH- proton is lost, 
the first band is affected while the coordination of R 
part affects the other band as well. If the drug acts 
simultaneously as an anion and coordinating ligand, 
both the bands are affected. This is observed in the 
Ag (I) complexes in the present case. The bands 
positions are considerably shifted from ■ their origi¬ 
nal positions (Table I) indicating coordination of the 
neutral drug molecule or the drug anion to the metal. 


Infrared spectra of silver (I)—sulfadrug complexes 
are compared with those of sulfanilamide® and 
substituted heterocyclic moieties’ and nitrate ion’. 
Because of resonance stabilized NH 2 and NH groups 
in the drugs, the v NH bands shift to lower frequencies 
in sulfadiazine, sulfamerazine and sulfamethazine 


showing the involvement of NH 2 group in the coordi¬ 
nation, Another evidence for the coordination of 
NH 2 group is the negative shift of SNHg band between 
1640-1625 cm“^. The heterocyclic ring frequencies 
in the above drugs appearing around 1570 cm“^ also 
show negative shift of about 15cm”^ indicating the 
coordination of ring nitrogen to the metal. In case 
of sulfathiazole, however, a positive shift in j'NH 
and SNH 2 vibrations is observed but the thiazole ring 
frequencies at 1575 and 1532 cm“^ are considerably 
reduced in intensity due to coordination from sulphur. 
C-S stretching (vC-S) at 730 cm^’- shifts to 720 and 
705 cm“^ in Ag (I) complexes (Nos. a and e. Table II). 
Out of the two S02-frequencies in the range 1330- 
1310 cm“^ {vas) and 1155-1140 cm"^ (vg), the former- 
shows a slight negative 01 possitive shift while the 
latte remains unshifted ruling out the possibility of 
coordination through SO 2 gioup. The nitrate group 
frequencies at 1370 and 820 cm“^ correspond to 
unbonded nitrate’. 
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Table II 

Some important i,r. bands of drugs and their silver (I) complexes 


Drugs and Complexes 

vNH 

SNH, 

Phenyl Ring 

SO 2 Asym. 
and Sym. 

R Group 

Nitrate 

quencies 

ST 

3320 (S) 
3280 (M) 

1625 vW) 

1598 (S) 
1500 (M) 

1330(S) 
1140 (S) 

1575(S) 


SD 

3480 (S) 
3380 (S) 

1640(M) 

1598(S) 
1508 (M) 

1310(M) 
1155(S) 

1570(S) 


SM 

3485 (S) 
3380 (S) 

1640(S) 

1600 (S) 
1505 (S) 

1310 (M) 
1155(S) 

1570 (S) 

•* 

SZ 

3440 (S) 
3350(S) 

1640(S) 

1595(S) 
1510 (M) 

1325 tM) 
1150(S) 

1570 (M) 

•• 

(a) Ag(ST-H)* 

3405 (M) 
3340 (M) 

1640 (M) 

1598 (M) 
1505 (M) 

1320 (M) 
1140(S) 

•• 


yj>) Ag(SD-H)* 

3400(S) 
3340(S) 

1620(W) 

1600(S) 
1508 (M) 

1325 (M) 
1155 (S) 

1560 (S) 


(c) Ag(.SM-H)» 

3405 (M) 
3340 (M) 

1620 (M) 

1600 (M)- 
1505 (M) 

1330 (M) 
1155(S) 

1560(S) 

•• 

id) Ag(SZ-H)* 

3425(S) 
3350(S) 

1610 (M) 

1590(S) 
1510 (M) 

1315 (W) 
1150(S) 

1560 (M!) 


ie) Ag(ST)N 03 

3390 (M) 
3320 (M) 

1635 (M) 

1595 (M) 
1500 (M) 

1310 (M) 
1140 (S) 


1370 (S) 

820 (M) 

(/) Ag(SD)NOa 

3370 (M) 
3310 (M) 

1630 (M) 

1595iS) 
1508 (W) 

1315 (W) 
1150 (S) 

1560(S) : 

1370 (S) 

820 (M) 

is) Ag(SM)N03 

3390 (M) 
3330 (M) 

1625 (M) 

1595 (M) 
1505 (W) 

1320 (W) 
1150(S) 

1555(S) 

1370(8) 

820 (M) 

Qi) Ag(SZ)N 03 

3420 (S) 
3350(S) 

1610 (M) 

1590(S) 
1510 (M) 

1310(M) 
1145 (S) 

1560 (,M) 

1370(S) 

820 (M) 


* Prepared from Silver (1) Chloride and Sulphate. 


Abbreviations : ST = Sulfathiazol, SD = Sulfadiazine, SM = Sulfanxerazime, SZ = Sulfametha.zime. 
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SOME STABLE DICYCLOPENTADIENYL TUNGSTEN (VI) OXVDIOXIMATES AND BISINDENYL 

TUNGSTEN (VI) OXYDIOXIMATES 

M. K. RASTOGI 

Department of Chemistiy, Hindu College, Delhi 110 007 
AJSfD 

R. K. MULTANI 

Department of Chemistry, University of Delhi, Delhi 110 007 
Abstract 

Dicyclopentadienyl tungsten (VI) oxydichloride (DTC) and bisindenyl tungsten (VI) oxy- 
dichloride (.BTC) react with some dioximes like dimethylglyoxime (DMG), a-benzildioxime (aBO) 
and y-benzildioxime (yBO) in tetrahydrofuran to gave stable dicyclopentadienyl tungsten (VI) 
oxydioximates and bisindenyl tungsten (VI) oxydioximates respectively. The i.r. spectra, thermal 
stability and other properties of the products are described. 


Introduction 

4 NUMBER of dioximes form stable chelates 
with metals either by replacement of the 
hydrogen or by the coordinating properties of the 
oxime nitrogen atom. DTC and BTC^ and 
respective pseudohalides^ are known but the 
oxydioximates of dicyclopentadienyl tungsten (VT) 
and bisindenyl tungsten (VI) are not mentioned in 
the literature. This paper describes the prepara¬ 
tion and characterization of these compounds. 

(D)2 WOClo + 2 C4HgN,02- 

(DTC) (DMG) 

(D) 2 W 0 (C4H7N0O2) + 2 HCl 
(DTC -2 DMG) 

(D)2WOCl2 + 2 C14H12N2O2-- 

(aBO) 

(D)2WO (Ci 4 HiiN 202)2 -f 2 HCl 
(DTC* 2 a BO) 

(D)2WOCl2 ~f C14H12N2O2-■> 

(yBO) 

(D)2W0 (C14H10N2O2) + 2 HCl 
(DTC-yBO) 

Experimental 

BDH grade tetrahydrofuran was purified by 
distillation from lithium-aluminium hydride. AR 
grade DMG was used in the syntheses. aBO and 
VBO were prepared from pure benzil as described 
in literatures’^. All reactions were carried out in 
dry atmosphere. I.r. spectra of the compounds 
were recorded on Perkin-Elmer Model-137 spectro¬ 
photometer in potassium bromide pellets. Tungsten 
was estimated as WO 3 , carbon and hydrogen by 
microanalytical methods and nitrogen by semimicro¬ 
analysis, ^ 

Preparation of bis (dimethylglyoximates) and 
bis (a-benzildioximates) —^DTC or BTC was refluxed 
with DMG or a BO in 1 : 2 molar ratios respectively 


in tetrahydrofuran. Refluxing was continued till the 
evolution of HCl fumes ceased. The reaction 
mixture was cooled and filtered through a G-4 
sintered glass disc. The clear brown filtrate 
was evaporated to dryness Under reduced pressure 
and the residue was washed several times with 
petroleum ether (60-80°) and dried. It was 
reprecipitated from a concentrated solution in 
tetrahydrofuran by petroleum ether and washed 
with petroleum ether and dried. Good yields were 
obtained in all cases. I.r. spectra of dicyclo¬ 
pentadienyl tungsten (VI) oxy bis (dimethylglyoxi- 
mate) showed absorption in the following 
frequencies: 3250 s, 2950 s, 2350 m, 1700 s, 1650 sh. 
1540 m, 1490 w, 1440 m, 1360 m, 1275 w, 1240 w, 
1175 m, 1140 m, 1075 w, 1050 w, 960 s, 905 s, 815 m, 
750 m, 705 m. I.r. spectra of bisindenyl 
tungsten (VI) oxy bis (a-benzildioximate) showed the 
following frequencies: 3450 s, 2990-2900 m (Z>), 
2340 w, 1700 s, 1600 s, 1550 m, 1455 s, 1365 w, 
1330 w, 1275 m, 1250 sh, 1155 m, 1080 m, 1050 sh, 
950 m, 915 w, 815 w, 755 s, 715 sh, 690 m. 

Preparation of y-benzildioximates. —These com¬ 
pounds were prepared similarly except that the 
reactants were taken in molar ratios 1 : 1 and stirred 
for 15 hr. and refluxed for 5 hr. I.r. spectra of 
7 -benzildioximate of bisindenyl tungsten (VI) 
showed the following frequencies : 3250 sh 2960 m, 
2900 m, 1710 s, 1600 m, 1540 m, 1450 m, 1375 w, 
1275 w, 1175 sh, 1160 s, 1080 w, 1030 w, 1000 m, 
975 m, 900 m, 825 s, 750 m, 705 w. 

The compounds are pale brown solids and are 
quite stable under atmospheric conditions. They 
are insoluble in water bUt soluble in common organic 
solvents like benzene, tetrahydrofuran, acetone, etc. 
They do not melt upto 225° but decompose on 
further heating. They are attacked slowly by 
boiling water, hot dilute mineral acids and hot 
alkaline solutions. The data are summarized in 
Table I 
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Table I 


Data on dicyclopentadienyl tungsten {VI) oxydioximates and bisindenyl tungsten (VI) oxydioximates 


Compound 

Yield 

Colour 

W 

found 

(calc.) 

Composition (%) 

C H 

found found 

(calc.) (calc.) 

N 

found 

(calc.) 

(C5H5)sWO (C 4 H,R 02)2 
(dimethylglyoximate) 

76 

light brown 

32-75 
(32- 86 ) 

38-43 

(38-57) 

4-32 

(4-28) 

9-87 

( 10 - 00 ) 

(C5H5)3WO(Ci4HuNjOj), 

(a-benzildioximate) 

71 

browm 

22-93 
(22-77) 

56-27 

(56-43) 

4-01 

(3-96) 

6 - 88 ) 

(6-93) 

(C5H5)3WO(CuHioNj02) 

(y-bsnzildioximate) 

60 

Yellowish- 

brown 

32-27 

(32-39) 

50-43 

(50-70) 

3-57 

(3-52) 

4.99 

(4-93) 

(C 9 H 7 ), WO (CiHjNjOa).. 
(dimethylglyoximate) 

73 

brown 

28-03 
(27- 88 ) 

47-33 

(47-27) 

4-17 

(4-24) 

8-39 

(8-48) 

(C9Hr),W0(Gi4HiiNj0.2).. 

(a-benzildioximate) 

68 

brown 

20-12 

(20-26) 

60-51 
(60- 79) 

4-10 

(3-96) 

6-09 

(6-16) 

('C.,H,), WO (CuHioN.Os) 
(y-benzildioximate) 

69 

brown 

27-63 
(27- 54) 

57-21 

(57-48) 

3-69 

(3-59) 

4-12 

(4-19) 


Discussion 

The presence of cyclopentadienyl group‘'>, indenyl 
groups and oximato groups are indicated by their 
usual peaks in the i.r. spectra of these compounds. 
The two N~0 bands are probably unequal, because 
one hydroxyT group is ionised in the case of DMG 
and aBO, and different N-0 linkages in the case 
of 7 -benzildioxime in which both the hydroxyl 
groups are ionised. The various absorption bands 
in the case of bis (dimethylglyoximates) and bis (a- 
benzildidximates) are almost at identical positions 
with those of the nickel and palladium DMG com¬ 
plexes, indicating close structural similarities. The 
hydrogen bonding involved in these complexes, 
therefore, is not of the symmetrical type as suggested 
by the splitting of the 0-H bands. 

A distorted tetrahedral geometry has been 
provided for WOCl^s, (C 5 H.) 2 WOCU and 
(Cf,H^) 2 WOClo^ in literature. Hence it is probable 
that the cyclopentadienyl and the indenyl rings 
remain canted in all the dioximato complexes. This 
is indicated by the appearance of weak to medium 
intensity broad band in the range above 1000 cm"i 
and medium broad band around 820 cm“i In the 
case of dimethylglyoximato and a-benzildioximato com¬ 
plexes the metal atom probably acquires a seven 
coordination polyhedra structure (Fig. 1). The 
7 -benzildioximato complexes showed no absorption 
bands due to free hydroxyl group or hydrogen 
bonded hydroxyl group. The stoichiometry of the 
reaction and molecular formulae suggest that both 
the hydroxyl groups are involved in the reaction 
and the chelate formed is probably having a six 


membered ring (Fig. 2), the coordination polyhedra 
remains the same as in DTC and BTC. 






f, 






From the data it is indicated that cyclopentadienyl 
and indenyl rings remain delocalized 7r-bonded to 
tungsten, while the band at 960 cm“i indicates 
the retaining of the W=:0 group in the prepared 

complexesio. 
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CUTICLE OF THE INDIAN WHIP-TAILED SCORPION VROPROCTUS ASSAMENSIS 
(STOLICZKA, 1869) AND THE SOLIFUGID GALEODES ORIENTALIS (STOLICZKA, 1869) 

HARISH C NIGAM 

Head, Zoology Department, Lucknow Christian College, Lucknow 226001, India 


OTUDIES on the structure and histochemistry of 
the cuticle of scorpions and spiders have been 
made by several workers^"^. The present note is 
an attempt to add to the knowledge of the 
morphology and histochemistry of some arachnids 
other than the scorpions and spiders. Specimens 
of Uroproctus were obtained from North-Eastern 
parts of India and those of Galeodes from the 
vicinity of Allahabad in Uttar Pradesh, India. 
Formaline-fixed, hand-cut as well as fresh frozen 
and paraffin sections were used for the study. 
Standard histochemical techniques as described by 
Richards^ and Pearse-'^ were followed. 

The sclerite cuticle of Uroproctus is chocolate- 
brown in colour, the external surface is granular at 
places and beset with tiny elevations and sparsely 
distributed bristles chiefly in the prosoma. The 
arthrodial membrane is unique in being modified 
into three belts each about 1*2 mm wide, beset with 
numerous islands of the sclerite-like cuticle of 
about 90 to 120/4 wide, and separated from one 
another by 130/4 to 170/4 of arthrodial membrane 
having characteristic wavy ridges on its external 
surface (Figs. 1 and 2). These belts are separated 
from one another by strips of smooth arthrodial 
membrane, about 0*4 mm wide without striations or 
ridges on its external surface. The islands are 
arranged in 5 to 6 rows in each strip ; the gaps 
between the individual rows being 110 - 120 / 4 . On 
these islands are present a group of 4 to 5 dermal 
glands (Figs. 2 and 3) which appear to arise from 
a common pocket, i.e., an outpushing of the 
epidermis into the mesocuticle (Fig. 4). The islands 
are tilted towards the side away from the tergite 
in all rows except the last row, i.e., the row adjacent 
to the arthrodial membrane, where they face the 
opposite side. The arthrodial membrane, as usual, 
does not have dermal glands. 

In the transverse sections of the sclerite cuticle 
of Uroproctus (Fig. 4) the outermost 2-3 /4 thick 
exocuticle -2 of light brown colour was seen, followed 
by 8-9 /4 thick amber coloured exocuticle -1 (nomen¬ 
clature after Richards^^), and 40-45 /4 thick meso¬ 
cuticle which stained red with Mallory’s triple stain. 
Th the sclerite cuticle of Galeodes also, the same 
layers were present (Fig. 5), namely, 2 - 3/4 
exocuticle-2, 10 /4 Thick exocuticle-1, 80/4 thick 

mesocuticle and 15/4 thick endocuticle. Fine pore 
canals permeate all the layers of the sclerite cuticle 
of Uroproctus ;These were prominent in exocuticle-1. 
Pore canals were very prominent in the sclerite 
cuticle of Galeodes. The sclerite cuticle of Uroproc¬ 


tus was also found to have 6-8 /4 wide ducts of 
dermal glands opening to the outside (Fig. 4). 
These were simple and not united or forming groups 
as in the modified arthrodial membrane cuticle. 
Dermal glands were strikingly absent in Galeodes. 
In sections of the sclerite cuticle of Uroproctus 
stained with Mallory’s, there were found 12-15 p 
thick lamellae in the endocuticle and 8-9 /4 thick 
lamellae in the mesocuticle. 



modified arthrodial membrane of Uroproctus 
assamensis, X 300. Fig. 2. Microphotograph of 
the arthrodial membrane of Uroproctus 
showing the dermal gland islands, X 500. 
Fig. 3. Diagram of the modified arthrodial 
membrane of Uroproctus. 

On treating sections as well as pieces of sclerite 
cuticle of Uroproctus and Galeodes with con¬ 
centrated nitric acid, a very thin epicuticle was 
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resolved, which bore finger-print-like markings on 
the external surface. Epicuticle dissolved liberating 
oily droplets when strongly heated in concentrated 
chlorated nitric acid. Epicuticle stained blue when 


r 



'■41 



.■;Exc^ 
lExo l—1: 


•'-4 0*01 mrh, 


Figs. 4-5. Fig. 4. Diagram of the transverse 
section of the cuticle of Uroproctiis. Fig. 5. Diagram 
of the transverse section of the cuticle of Galeodes. 
(Abbreviations in the diagrams : derm, gl, dermal 
glands ; epi. ridg., epidermal ridges ; soft arthr mem., 
soft arthrodial membrane ; epi., epicuticle ; meso., 
mesocuticle ; endo., endocuticle ; exo., exocuticle, ; 
lam., lamellae.) 


sections were stained with copper pthalocyanin. 
Positive Biuret’s, Millohs, Xanthoproteic and 
Argentaffin reactions on the sclerite cuticle of 
Uroproctiis and Galeodes showed aromatic 
plyphenols. Bleaching of the cuticle and reversal 
of Mallory’s staining reactions in the exocuticle-1 and 


2 and mesocuticle after diaphanol treatment and 
staining with Malachite green shows phenolic tanning 
of the cuticle. Negative results with thioglycolate 
shows absence of -S-S- bonds. Negative chitosan 
test of the epicuticle also showed its non-chitinous 
nature, while positive Argentaffin reaction and 
stainability with copper pthalocyanin confirmed the 
presence of phospholipids in the epicuticle. 

It is evident therefore that (1) The cuticle of 
Uroproctus is unique in being modified into strips 
of dermal gland islands. (2) The cuticle of both, 
of Uroproctus and of Galeodes, like those of 
scorpions, has a definite epicuticle. (3) The 
epicuticle is a non-chitinous layer and is composed 
chiefly of phospholipids and proteins containing 
aromatic groups. (4) The epicuticle of these less- 
known arachnids is not much different from those 
of scorpions and the spiders. 

The author expresses his gratitude to S. C. 
Shrivastava, D.Sc., Reader in Zoology, University of 
iTucknow, under whose guidance the work was 
carried out.. The author is also grateful to the 
management of Lucknow Christian College where 
the work was done. 
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ON IDIOBLASTS IN A FEW TAXA OF PENAEACEAE 

T. ANANDA RAO and (Mrs.) SILPI DAS 
Botanical Survey of India, P.O. Botanic Garden, Howrah-3 


I^CCURRENCE of idioblasts in the form of 
^ tracheoids, sclereids and their co-occurrence in 
the mesophyll at the vein-endings have opened a 
new interest in seed plants. The co-occurrence of 
filiform sclereids and wandering tracheidal veins in 
the mesophyll of a few taxa of this family has 
already been reported by a few workersi'^, 
Tracheoids, however required special attention 
because of their diverse size, shape, and positional 
relationship to the vein-endings. This aspect, 
studied in detail for a few taxa of this family is 
presented here. 

Materials 

Penaea — P. miicronata L., Africa, Burchell 394 
(LE) ; Africa, Burchell 623 (LE), Eschscholts s.n. 


(LE) P. myrtioides L.f., Africa, Drege s.n. (LE) ; 
Royal Botanic Garden, Kew. Anon 6069 (LE) ; 
Africa, Drege 8155 (LE). P. fruticulosa L.f., Africa, 
Cape of Good Hope, C. Wright s.n. (LE) ; Echlen 
3 (LE) ; Spec. s.n. (LE). P. sp. Herb. Fischer s.n- 
(LE). Sarcocolla — S. acuta Kth., Africa, Zeyher 
3728 (LE) ; S. furcata Endl. Africa, Zeyher (LE) ; 
S. formosa Kth., E.E. Spec. 1838 (LE) ; S. retzoides 
Eckl and Zeyh. Africa, Burchell 7712 (LE) ; 
Africa, Zeyher 3724 (LE) ; speciosa Eckl. Africa, 
Zeyher 3725 (LE). 5. ap., Africa, Burchell 8141 
(LE). 

Distributional Pattern 

The singularly interesting feature in the laminae 
of the aforesaid taxa is the co-occurrence of 
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sclereids and tracheoids of varied forms of excep¬ 
tional interest. These idioblasts can be classified 
under two patterns : diffused sclereids and terminal 


tracheoids- Sclereids are densely scattered in the 
mesophyll and frequently exhibit branching at the 
marginal regions of the lamina. In sections cut 



Figs. 1-11. Figs. 1-3. Semi-Diagrammatic sketches. Fig. 1. Margin of lamiria of Sarcocolla 
retzoides showing Lageniform terminal tracheoids. Fig. 2. Surface view of the cleared lamina of 
Sarcocolla retzoides showing loose clusters of terminal heterotracheoids of the vem-endmgs. 
Fig. 3. Surface view of the cleared lamina of Penaea mucronata showing filiform scl^eids and 
terminal Loratotracheoids aiong the margin. Note spheroidal sclereids at base of Lamina. Figs. 4-11. 
Diverse types of heterotracheoids from the lamina of Sarcocolla retzoides, X 60 each. 
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parallel to midrib and passing through the marginal 
portion of the lamina they show intra-epidermal 
orientation inside the mesophyll. Their close 
disposition obscures the positional relationship to 
the vein-endings. It is presumed, however, that 
they are of diffuse pattern. 

Tracheoids unlike the sclereids, show distinct 
terminal relationship with the vein-endings. As an 
ontogenic study is yet not carried out, the term 
terminal is based purely on positional relationship 
to the vein-endings. Both the types of idioblasts 
are found to occur in a few taxa but in some only 
trachdoids unaccompanied by any sclereids have 
been observed. 

Types of Sclereids 

Diffused sclereids are classified following the 
classification outlined by Rao and BhupaR 

Filiform sclereids : These thread-like cell forms 
are densely scattered in the mesophyll. They are 
quite long or curiously bent and often show 
branching leading to Y-shape or T-shaped cell forms. 
This type is seen in the lamina of Penaea mucronata 
L. (= P. my modes L.f.), Sarcocolla acuta Kth., 

S. formosa Kth., S. furcata Endl and S. speciosa 
Eckl (Fig. 3). 

Fiisoid sclereids : They are observed within the 
vicinity of the midrib region in the leaves of Penaea 
eneorum Meerb {zz P. fruticulosa L.f. = Stylapterus 
fruticulosus L.f.) A. Juss. and also in Sarcocolla 
retzoides Eckl and Keyh. 

Spheroidal sclereids : They are present at the 
basal and also in the vicinity of the midrib region 
in the leaves of Sarcocolla formosa Kth. and 
S. furcata End!, accompanied by filiform sclereids 
(Fig. 3). 

Types of Tracheoids 

They are distinct base forms of exceptional 
interest. In a few taxa they exhibit varied shape 
and size like the polyramous sclereids sensu Rao 
and Bhupal'”^ (Figs. 1-11). A perusal of the litera¬ 
ture shows that such a diversity of foliar tracheoids 
has not been recorded for seed plants. In view of 
this they are grouped under idiotracheoids and 
under this category the following two sub-types are 
recognised based mainly on base forms ; Lorato- 
tracheoids and Heterotracheoids. 

(/) Loratotracheoids (Fig. 3) 

They are nothing but a continuation of the 
trachedial veinlet often found traversing the spongy 
or palisade region of the mesophyll especially near 
the marginal areas of the lamina of Penaea 
mucronata, Sarcocolla acuta and S. furcata. They 
are strap-shaped relatively thin walled, helically 
thickened and possess uneven width and rounded 
ends. The unique feature of these wandering 
tracheiodal veins is their independent disposition 
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in the palisade region often found abutting the 
epidermal layer with more or less rounded ends. 

(ii) Heterotracheoids 

As a contrast to the relatively uniform tracheoids 
as reported in a few taxa of Salicornia^ (Cheno- 
podiaceae), Vochysia" (Vochysiaceae), XanthophyU 
lum^ (Rutaceae), Pogonophora^ (Euphorbiaceae) 
the tracheoids of diverse size and form closely 
disposed in association with veinlet endings in the 
laminae of Sarcocolla retzoides Eckl and Keyh 
(Burchell 7712, Zeyher 3724) and Penaea eneorum 
Meerb (P. fruticulosa L.f. = Stylapteris fruticulosc 
A. Juss. C. Wright, s.n.) deserve special attention 
These tracheoids are found in loose clusters at the 
veinlet endings and resemble Macrotracheoids sensu 
Rao and Bhattacharyaio but differ from them ir 
having uneven wider diameter leading to diverse 
shape and size in different species and in the same 
species (Figs. 4-11). Usually they are thin wallec 
with spiral thickenings and protrude into the 
adjacent tissue prominently near the veinlet endings 
In transections they are found in the mid-mesophyl 
around the vasculature.. Along the margin of the 
lamina the Laganiform tracheoids were observed ii 
Sarcocolla retzoides (Fig. 1). 

Regarding the function of tracheoids, Vai 
Tieghemii considered them as an irrigation tissue 
comparable to Podocarpus and Cycas and also t< 
Cansjera and other members of Opiliaceae. RaO' 
considered them to be parts of ‘the tracheidal veins 
and Dahlgreen-i has confirmed their connection witl 
the veins. Thus it is clear that their close connec 
tion with the veins and veinlet endings and othe 
structural details makes us to believe that they ar 
probably a part of the tracheidal whole connecter 
with conduction or storage of water. 

We wish to tender our thanks to the authoritie 
of V.L Komarov Botanical Institute, Leningrac 
U.S.S.R., for the gift of leaf-specimens for ou 
study. 
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POLARIZATION OF FLUORESCENCE OF 
TETRABROMO-SODIUM FLUORESCEIN 
The fluorescence emission from tetrabromo-sodium 
fluorescein consists of a broad band extending 
from ~ 540 nm to ^ 600 nm which corresponds to 
a TT 7r=‘-' transition. There are several excitation 
bands, corresponding to different excited states, viz., 
the first singlet excited state the 

second singlet excited state S 2 etc., which, 

give rise to the same fluorescence emission. In 
order to get information about these excited states, 
the polarization spectrum is investigated for different 
exciting wavelengths. The polarization spectrum is 
measured with Aminco Bowman spectrophoto- 

fluorometer at 39° C for a concentration of 
^ 10“-i g/cc of tetrabromo-sodium fluorescein in 
glycerol. Polarization of the emission band was 
measured for those excitation wavelengths for which 
the intensity of fluorescence emission was maximum. 
The effect of scattering was checked by using pure 
glycerol in the cell. In general, the error in the 
measurement of polarization is ± 1-5% but the 
accuracy is better in the region of the maximum 
emission. The results obtained are given in 
Table I. 


Table I 


^era 

ntn 

Percentage polarization 

Aex ^ 554 
nm 

Xes 462 
nm 

X,^r^352 

nm 

540 


15-2 

-16-1 

550 


22-4 

-23-2 

568 

26-3 

28-8 

- d.Q 

580 

25-1 

25-5 

- 6-4 

590 

24-9 

26*5 

- 4*8 

600 

25-0 

22-4 

- 4*1 


The observations indicate that there are three 
values of via., 352 nm, 462 nm and 554 nm. 
The last two long wavelengths of excitation 
correspond to . 480 nm and 510 nm reported 
earlier by Rathi et a/.i, as due to and 

transitions. The fluorescence band 540 nm to 
600 nm with the maximum intensity of emission at 
^em corresponds to transition. The 

state possibly degrades through internal conversion 
to TTTr'*' state and gives rise to the same emission 
band. ‘ It can be seen from the observations 


(Table I) that the polarization is positive in both 
the cases of tttt- and riTr'^ excitation indicating the 
transition moment direction for these levels as 
almost parallel. However, when exciting wave¬ 
length 352 nm is used, the fluorescence is negatively 
polarized. It appears that with this excitation, the dye 
molecule is excited to the second excited singlet 
state So C^(7r7r^:=)} which by internal conversion gets 
down to the first excited singlet state 
and then the molecule returns to the ground state 
by fluorescence emission^'o. 

These transitions agree with the suggested^ energy 
levels for the molecule under consideration. The 
negative polarization for ^ 352 nm further 
suggests that the transition moment directions of 
the first and second states are somewhat 

normal to- each other. During the time, the higher 
level drops to the lower with electron reorientation, 
the depolarization takes place and hence the magni¬ 
tude of observed polarization should be less. This 
is in conformity with the observation, because it 
can be seen from Table I, that the average value 
of polarization for X^^ -- 554 nm is ^ 25% but 
for ^ 352 nm it is far less ^ — 5%, for the 
emission band 568 nm to 600 nm. 

It may also be noted that the polarization for 
emission wavelengths from 560 nm to ^ 600 nm 
is almost constant, within experimental errors, for 
all the three excitation wavelengths. In a classical 
sense this corresponds to one type of emission 
oscillator which could mean that for this concentra¬ 
tion lO’-i g/cc) the dye exists in solution, only 
in one molecular form. 

Department of Physics and M. L. Pandya."^' 

Astrophysics, M. K. Machwe. 

Delhi University, 

Delhi 110 007, May 29, 1976. 
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A SIMPLE METHOD FOR THE EVALUATION 
OF FORCE CONSTANTS FROM ISOTOPIC 
FREQUENCIES 

The indeterminate nature of molecular force fields, 
when the vibration frequencies are the only avail¬ 
able experimental data, is a well-known problem 
in vibrational spectroscopy. This difficulty arises 
due to the fact that a vibration species of order 
V involves i n {n .+ 1) force constant elements 
in general and their evaluation with 'n' vibra¬ 
tion frequencies is mathematically impossible. Con¬ 
sequently, any attempt to evaluate the molecular 
force field unambiguously, should be based on the 
incorporation of additional experimental data on 
the problem- 

various methods to incorporate the isotopic 
frequencies as additional data, into the problem of 
solving the force field have been suggested by 
Chalmer et alA, Nibler et Jordanov et al.^, 
and Ananthakrishnan et alA Torok^ has shown that 
even in cases where a set of isotopic frequencies 
are available, there would be i (n — 1) (n — 2) 
degrees of freedom still left behind, for the choice 
of F matrix, thus making the problem again 
utisolvable for all cases of n > 2. A method, 
much simpler than all the existing ones, to evaluate 
the force field using isotopic frequencies as addi¬ 
tional data in the n = 2 cases is presented here by 
employing a certain parametric approach. 

The general solution of the vibrational problem 
can be written, in the parametric framework^’^^, as 

F = Lo-^ C A C Lo-" (1) 

The only condition imposed on the Lq matrix is 


form-t'« for L^, so that = 0, / < /. In the 

n = 2 case, (Lo) 2 i = Gi^ 

and (Lo )22 — |G|^'^ A is a diagonal 

matrix of elements calculable'^ from the vibra¬ 
tion frequencies and C is an orthogonal matrix 
consisting of parameters to be determined. In the 
n =. 2 cases, the matrix C will consist of only a 
single parameter and can be written in the form^, 



The force constants and hence the F matrix are 
invariant under isotopic substitution of atoms in 
the molecule. This, in turn, enables us to write 
eqn. (1) as 

Lo-i C A C Lo“^ = C* A * C* Lo*“^ (4) 

Here, the asterisks denote the case after isotopic 
substitution. Now, by virtue of the orthogonality 
of C*, we can write a condition from eqn. (4) as 


Trace [U* Lq"^ C a C Lo“^ Lq*] = Trace A* (5) 
which in turn leads to a single equation of the form 

p + <? c -f /' = 0 (6) 

where 


- 2Gi.Gi-*)j^l -(Ai* + A,*) 


= 2 (Gi2 

G 


-’ll 

Gii 


Gu*\ (A a - Ai) 
Gii 

I 


|G|i'2 

(ai +G,,2A5,) +(G,,G., 


L„ Lo = G (2) 

G being the well-known inverse kinetic energy 
matrix". Here, we employ the lower triangular 


-2Gi,Gi2*Jj^ --(Ai* + A,*) 

The only unknown in eqn. (6) is the parameter 


Table I 


Values of parameters and force constants 


Molecule 

Isotopic 

substi¬ 

tution 

Values* of parameter c 

Force constants (mdyn/A) 

Ref. for 
harmonic 
frequencies 

^’a 

Cv 

Fii 

Set for Ca 

Methane 

Hh-D 

0 0345 
[0-035] 

4-211 

[4-25] 

Fn(F2) 

Fis(F,) 

F=, (F.) 

5-387 

-0-194 

0-458 

9 

Water 

H->D 

-0-0275 

[-0-095 to 0-012] 

-4*428 
[—4*0to 

F,! (Ai) 

-5-25] F„(Ai) 

F-- (Ai) 

8-356 

0-192 

0-753 

2 

Nitrogen 

dioxide 

iiN-»i5N 

0-1193 

[0-068 to 0-125] 

-6*045 

[-5*0] 

Fn(Ax) 
FxilA,) 
Fa- (Ai) 

12-610 

0-431 

1-137 

10 


* Values reported earlier are given within square brackets. 
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c which can be solved directly. Once c is known, 
F can be calculated using eqns. (3), (2) and (1). 

Equation (6) being a quadratic will lead to two solu¬ 
tions for c (say and c^,) and hence two sets of 
force fields fitting frequencies of the molecule and 
its isotopic substifiient. Such a multiplicity of solu¬ 
tions has been reported earlier^’^ the anomalous 
one corresponding to larger value of c (= c^.) 
leading to inverse assignment of frequencies and 
can be eliminated, by considering further data like 
mean amplitudes^. 

Equation (6) has been applied to a few molecules 
with sufficient experimental data and the values of 
the parameter c obtained are summarised in Table I 
along with their values reported earlier-^. It may 
be noted that the values of c obtained from the 
present method lies well within the limits of c 
established earlier. The force constants evaluated 
with the present values of c = are also included 
in Table I. The superiority of the present method 
lies in the fact that eqn. (6) reduces the whole 
problem into a single equation which can be solved 
easily. 

Department of Physics, T. R. Ananthakrishnan. 
St. Paul’s College, 

Kalamassery 683 104, Cochin, May 24, 1976. 
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SUBSTRATE SELECTIVITY IN CATALYSIS BY 
ION-EXCHANGE RESINS 

Studies involving ion-exchange resins as catalysts'*^- 
are concerned mainly with the counter ions as the 
catalytically active species. We have studied the 
reaction of ketoximes in aqueous acetic acid ^ at 
30° C with the sulphonic acid ion-exchange resins, 


Amberlite lR-120 and Dowex 50 W-X 8, both of 
8% crosslinking, as the catalysts to> find out 
whether the resin brings about Beckmann rearrange¬ 
ment or oxime hydrolysis. If Beckmann rearrange¬ 
ment is the reaction catalysed, cyclohexanone 
oxime (I) as the substrate would yield caprolactam, 
an important commercial product for the manufac¬ 
ture of nylon-6. But contrary to our expectation, 
both the sulphonic acid resins were found to be 
catalytically inactive towards I and no significant 
reaction could be detected. When the substrate 
employed was acetophenone oxime (II), both the 
resins were foujnd to be effective as catalysts in 
bringing about oxime hydrolysis to the correspond¬ 
ing carbonyl compound, with Beckmann rearrange¬ 
ment as a very minor side reaction. The quantita¬ 
tive aspect of the hydrolysis of II in presence of 
resin and the time of contact are indicated in 
Table L 

Table I 

[Acetophenone oxime] — 0*07 M; Wt. of the resin 
1 gm; 30° C solvent = 30% aq. acetic acid (v/v); 

Time of contact = 24 hours 


Resin 

Yield of acetophenone* 

Amberlite IR-120 

19% 

Dowex 50 W-X 8 

24% 


* Estimated by peak height comparison (GLC) with 
standard solution of authentic sample. 


The substrate selectivity observed by us can be 
attributed to (i) preferential sorption of the 
aromatic substrate on the polystyrene matrix by 
London interactions since styrene-type ion- 
exchange resins sorb aromatic compounds more 
strongly*’^'*’' than aliphatic compounds of comparable 
molecular weight and (ii) the conformational 
freedom associated with I rendering it difidcult to 
enter into the narrow pores of the resin where the 
catalytically active species, H+, are present as the 
counter ion. , 

Ion-exchange resins are crosslinked poly electrolytes 
and a cation-exchange resin can be represented 
schematically as follows. 



Fig. 1. Structure of a cation-exchange resin. 

If the catalytic effect of an ion-exchange resin 
can be considered as the sum of the contributions 
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of (1) counter-ion effect, (2) matrix effect, (3) fixed 
ion effect, (4) pore effect, etc., appropriate con¬ 
tributions from each, depending upon the nature 
of the substrate and the reaction would make the 
resin to be ‘specific’, despite the fact that the 
specificity is not so much pronounced as in the case 
of enzymes. In the present study, counter-ion 
effect would be the same towards both the substrates. 
Pore effect, which would be a function of the pore 
size and the molecular size of the substrate, can¬ 
not completely exclude I from entering the pores. 
But the matrix effect which may be considered to 
be proportional to the adsorption of the substrate 
on the matrix would not favour the reaction of I. 
In other words, the cooperative interactions of the 
pore and matrix effects make I to be inactive, the 
catalytic effect of the counter-ion not being made 
available to I. In the case of II, the polar end of 
the substrate, he., oxime group' which is the reaction 
centre would be held by electrostatic interactions 
inside the pores where H+ ions and the dipolar 
solvent molecules are present, squeezing out the 
benzene nucleus which in turn would be held by 
sorption on the structurally similar polystyrene 
matrix by non-electrostatic forces. Both the matrix 
and pore effects favour the reaction of II. Resin- 
catalysed oxime hydrolysis of II is found to be 
very much faster than the homogeneous acid- 
catalysed hydrolysis'*. Furthermore, the additional 
advantages are the substrate selectivity, case of 
removal of the catalyst and the possibility of 
sequential operations with the same catalyst. 

It is apparent from the present study that a 
reaction in solution catalysed by ion-exchange resin 
exhibits the characteristics of both homogeneous as 
well as heterogeneous catalyses. Hammett et aU~^, 
from their studies on ester hydrolysis, postulated 
that the loss in entropy of the reactant molecule, 
due to some kind of fixation to the fixed ionic 
groups or the matrix, is an important factor, deter¬ 
mining the catalytic efficiency of ion-exchange 
resins. Our experimental observation seems to be 
in accordance with Hammett’s hypothesis. 
Further work, with oximes of differing molecular 
size, conformation and polarity, is in progress to 
substantiate the substrate selectivity observed by 
us in the present study. 

Dept, of Physical Chemistry, A. Meenakshi. 
University of Madras, M. Santappa. 

A.C. College Campus, 

Madras 600 025, May 4, 1976. 
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<?-AMINOBENZALDEHYDE CONDENSATION : 
FORMATION OF SOME 2-QUINOLONES 


Literature available on the synthesis, properties 
and uses of 2 and 4-quinolones is extensive^'S. 
Chakravarti-*= obtained quinolone derivatives from 
alkaloids. Recently Fryer et al.^ prepared 2-quino- 
lone derivatives in 50-90% yield. 

This communication deals with the synthesis of 
some new 2-quinolones (I) by the condensation of 
c-aminobenzaldehyde (II) with some substituted 
malonic esters (III) like ethyl malon-p-iodo and 
p-bromoanilate, ethyl malon-o-phenetidate, ethyl 
malon-2 : 5-xylidate, ethyl malon-m- and p-anisidate. 
The ethyl esters of malon-p-iodoanilic acid and 
malon-o-phenetidic acid, were prepared for the first 
time by well-known methods®’'^. 


R-^ 


■\ 


—NH-CO—CHa 

COOCaHs 


III 


+ 


HKn/XY 

II 


V 


NHCO—C 

=/ I 

.C 


/^«\/\ 


O 


\ n/\/ 

H 


The I.R, spectrum of 2-quinol'One shows a band 
at 1670 cm"i, characteristic for amide band in 
secondary amides, mainly due to >C=0 in the 
ring and another band at 1644 cm’i assigned to 
>C=:0 which is not in the ring. 

Experimental 

Formation of ethyl w<3/on-p-iodoanilate.<—^p-Iodo- 
aniline (8-8 gj and ethyl malonate (9-6 g) were 
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Table I 


m.p. %ofN %ofC %ofH 

Name Formula (°C1 Yield Found Calc. Found Calc. Found Calc. 


1. R-p-Biomoanilide 

6 Hi iN ^ 02Br 

>360 

8S% 

2. R-<?-Phenetide 

C18H16N2O3 

244 

83% 

3. R-2:5-Xylidide 

^18Hi6N202 

321 

90% 

4. R-m-Anisidide 

C17H14N2O3 

296 

90% 

5. R-p-Anisidide 

C17H14N2O3 

325 

91% 


where R stands for 2-quinolone-3-carboxy-. 


taken in a round bottomed flask and the mixture 
heated to very gentle ebullition with an air con- 
densor. After one hour the mixture was cooled 
and 50 ml of ethanol was added. The crystals of 
the dianilide which separated was filtered and the 
filtrate concentrated in a china dish over a steam 
bath. The product obtained was recrystallised from 
petroleum ether, m.p. 115° C, yield (30%). Found : 
N, 3-86% ; C, 39-33% ; H, 3-48% ; 
requires N, 4-19% ; C, 39-63% ; H, 3-60%.*^ 

Ethyl malon-^-phenetidate .—^This was prepared 
similarly from o-phenetidine and ethyl malonate ; 
yield (41-6%), m.p. 44° C. Found: N, 5-84%; 
C, 61-68% ; H, 6-43% ; requires N, 

5-58% ; C, 62-15% ; H, 6-77%. 

Condensation of o-aminobenzaldehyde with ethyl 
rnalon-'p-iodoanilate : formation of 2-quinolone-3- 
■ cqrboxy-pdodoanilide .—Ethyl malon-p-iodoanilate 

(0-33 g), o-aminobenzaldehyde (0-12 g) and two 
drops- of piperidine were heated on a steam bath 
for 3 hours. The mass was then washed with hot 
water (15 ml) and filtered. The product was 
insolitble in most of the common organic solvents. 
It was repeatedly washed with hot ethanol, m.p. 
> 360° C, yield (82%). Found: N, 6-92%; C, 
48-98% ; H, 2-46% ; requires N, 

7-11%; C, 49-23%; H, 2-82%. 

Using the same experimental conditions, the 
following 2-quinolones were prepared. Melting 
point, percentage yield and analytical results are 
given in Table I. 

The anthers gratefully acknowledge Dr. P. L 
Ittyerah for providing guidance and helpful 
suggestions throughout this work. 
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STABILITY CONSTANTS OF SOME TRIVALENT 

METAL-ION COMPLEXES OF N-BENZOYL- 
ACETONEANTHRANILIC ACID 

In this communication we are giving the dissocia¬ 
tion constants of the ligand derived from benzoyl- 
acetone and anthranilic acid, and the formation 
constants of its complexes with La (III), Ce (III), 
Pr(III), Nd (III), Sm (III) and Gd (III), which 
have becjn determined potentiometrically (0-1 M 
NaC 104 ) ^ The sequence of 

stability constants was found, 

La (III) < Ce (III) < Pr (HI) < Nd (111) < Sm (III) 

< Gd (III) 

All the chemicals used were either B.D.H. 
AnalaR or Reidel reagents. The ligand N-Benzoyl- 
acetoneathranilic acid (abbr. HoBA) was synthesised 
by the method of Pfeiffer et a!.^. Calvin-Bjerrum 
pH-titration technique-’^ as modified by Irving and 
Rossotti^ was used for stepwise formation constant 
of the complexes. The ionic strength of the solution 
was maintained constant by NaClO^ (Q-1 M) solu¬ 
tion. All the measurements were carried out at 
30 ±; 0-1° C. 

In the case of H 2 BA, the formation curve 
extends upto hf, ^ 2-0 indicating that two protons 
respectively from carboxylic and phenolic hydroxyl 
groups are dissociated. The values of dissociation 
constants as obtained by interpolation at half 
values method and interpolation at various h^ values 
were found to be 9-81 and 6-20, 



758 


Letters to the Editor 


[ Current 
Science 


Table I 

Stability constants of trivalent metal complexes of HoB4 
Temperature ~30i0*l°C /i = 0-lM NaClO^ 



A 

B 

C 

D* 

E* 

F 

La (III) 
logKx 

7*14 

7*18 

7*13 

7*14 

7*14 

7*14 

log Ko 

3*84 

3*80 

3*83 

3*86 

3*84 

3*83 

log 

10*98 

10*98 

10*96 

11*00 

10*98 

10*97 

CedlD 

log ko 

8-56 

8*59 

8*58 

8*56 

8*56 

8*57 

log K 2 

5-29 

5*25 

5-30 

5*30 

5*29 

5*29 

log ^2 

13*85 

13*84 

13*88 

13*86 

13*85 

13*86 

Prdll) 

log Ki 

8*90 

8*94 

8*88 

8*90 

8*90 

8*90 

log K 2 

5*65 

5-61 

5*68 

5*70 

5-65 

5*66 

log ^2 

14*55 

14*55 

14*56 

14*60 

14*55 

14*56 

Nddll) 

log Ki 

9-20 

9*26 

9*18 

9*21 

9*20 

9*21 

logKi 

5*75 

5*70 

5*80 

5-82 

5*75 

5*76 

log 

14*95 

14*96 

14*98 

15*03 

14*95 

14*97 

Sm (III) . . 

logKi 

9*90 

9*96 

9*86 

9*88 

9*91 

9*89 

loiK^ 

6*42 

6*40 

6*45 

6-40 

6*42 

6*42 

log h 

16*32 

16-36 

16-31 

16*28 

16*33 

16*31 

Gddll) 

log Ki 

11*18 

11*20 

11*16 

11*20 

11*18 

11*18 

log K 2 

7*94 

7-90 

7*98 

7*98 

7*95 

7*95 

log ^2 

19*12 

19*10 

19*14 

19*18 

19*13 

19*13 


A = Interpola.tion at various « values ; B = Interpolation at half n values ; C = Correction teim ; 
D= Successive approximation ; E= Convergence formulae ; F = Average values. 

* Most suitable methods in this case. 



bL - 

Fig. 1. Formation curves of trivalent rnetah 
—HoBA complexes, _ 


The formation curves (Fig. 1) of all metal- 
ligand systems attain maxima at 72 > 1*5 which 
indicate that both 1 : 1 and 1 : 2 complexes are 
formed. The values of log and log Ko were 
obtained from the formation curves at n = 0*5 
and h = 1-5, respectively. The values of these 
constants were refined by different computational 
methods^ and are shown in Table I. 

HoBA being a tridentate neutralizes two equiiva- 
lents of the base to yield two buffer regions in its 
potentiometric equilibrium, 

H 2 BA ^ HBA- + H+ ; HBA- ^ H+ + BA" ” 
when 1 :5 mixtures of ligand and the metal are 
titrated against standard alkali, the systems show 
inflections at lower buffer region indicating com- 
plexation. The complex equilibria may be 
represented by the equations, 

HoBA + M+^ ^ MBA+ + 2 ; MBA+ !- H.BA ^ 

M(BA)2"-+ 2H+ 

La (TIT), Ce(m), Pr (III), Nd (III), Sm (III), 
andGd (III) having 4ff>, Ai\ 4fA 4f-\ 4F> and 4f7 
electrons possess ionic radii, 1*061, 1*034, 1*013, 
0*995, 0*964 and 0*938 A, respectively. The 
stability of the complexes of the metals, having 
sirnilar electronic configuration incerases with 
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decreasing ionic size. The same trend has also 
been observed in the present case. 

Dept, of Chemistry, P. K. Kanungo. 

University of Jodhpur, M. R. Mali. 

Jodhpur, India, R. K. Mehta. 

February 16, 1976. 
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CATALYTIC ACTIVITY OF OXIDE SPINELS: 
DECOMPOSITION OF ISOPROPYL ALCOHOL 

The catalytic activity of spinels of the type MgM 204 
(M = Al, Fe, Cr) has been investigated for a 
variety of reactfo-ns like methanation of carbon 
monoxide^, oxidation and dehydrogenation of 
hydrocarbons^’*'^. The catalytic properties of spinels 
are much dependent on their structure. In oxida¬ 
tion reactions, the position of the trivalent metal 
ion could significantly influence the reactivity of 
the catalyst^. Of the compounds MgAl 204 , MgCr 204 
and MgFe 204 , the first two' are normal spinels, while 
MgFe 204 is partly an inverse spinel. The purpose 
of the present study is to compare the activity and 
selectivity of the spinels in the decomposition of 
isopropyl alcohol in terms of the structural changes 
of the spinels and changes in conductivity type. 


The spinels were prepared by the coprecipitation 
of hydroxides from the respective nitrates (BDH AR) 
at an optimum pH. They were then dried at 100° C 
and calcined at 850° C for 24 hours. The spinel 
formation in each case was checked by TGA DTA 
and X-ray analyses. The BET (N,) surface areas 
of the samples MgAUO,, MgCr,©; and MgFe.,0, 
were found to be 49-5, 19-8 “ and 18-3 mVg 
respectively. Isopropyl alcohol (BDH AR) was 
distilled before use and its purity checked by 
chromatograph. 

^ The activity of the catalysts for the decomposi¬ 
tion of isopropyl alcohol was determined in a fixed 
bed flow type reactor’^ The gaseous products were 
analysed using Orsat’s gas analyser and liquid 
products were estimated with a vapour phase 
chromatograph (Varian, 1800). 

For the catalyst MgCr20'4 both dehydrogenation 
and dehydration reactions took place, while on 
MgAlo 04 only dehydration was observed to the 
complete exclusion of dehydrogenation with traces 
of condensation product, namely, diisopropyl ether 
(< 0-5 mole %). The catalyst MgFe 204 was 
predominantly dehydrogenating. The dehydration 
product, namely, water, in this case was very small 
(< 1 mole %). Contact time vs concentration 
plots were made for dehydrogenation and dehydra¬ 
tion reactions on the catalysts and from the initial 
slopes, the corresponding rates of reaction were 
calculated. These rates were used to make Arrhenius 
plots from which energies of activation were calcu¬ 
lated. Table I shows the kinetic parameters for 
the decomposition of isopropyl alcohol on different 
catalysts studied. 


Table I 

Kinetic parameters for the decomposition of Isopropyl alcohol 


Catalyst 


Rate of Rate of Activation energy kcal/mole 

dehydro- dehydra-’^:g‘--- 

genation tion moles Dehydro- Dehydra- 
(moles sec“^ m"-) (sec"^ m“-’) genation tion 


Frequency factor min~^ 


Dehydro- Dehydra- 

genation tion 


MgCr ,04 


285° C 

0-19 

310° C 

0-32 

330° C 

0-46 

MgFeaQj 


290° C 

0-47 

310°C 

0-52 

335 °C 

0-74 

MgAlj 04 


220° C 

235° C 

250° C 

•• 


003 11-99 16*10 

0-06 
0-10 


7-14 


0-14 

0-37 

0-83 


6-3x10^ 4-8x10® 


1-74x10® 


29-38 


4*66x10^® 
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Comparison of the dehydrogenation activities 
shows that the catalyst MgFe 204 exhibits the 
highest activity followed by MgCro 04 , while MgAl 204 
does not show any dehydrogenation activity at all. 

From the structural considerations, one would 
expect the Fe^^ ions situated in the tetrahedral holes 
of the partly inverse spinel MgFe 204 to be less 
helpful for dehydrogenation than the Cr^-t- ions 
situated in the octahedral holes of the normal 
spinel MgCr 204 . The higher activity shown by 
MgFe 204 is probably due to its predominant n-type 
semioonductivity. The total absence of dehydrogena¬ 
tion activity for MgAl 204 may be ascribed to the 
masking of the effect of Mg2+ ions by the highly 
acidic ions. 

Considering the dehydration step in the decom¬ 
position of isopropyl alcohol, MgAl 204 exhibits the 
maximum activity among the three spinels and the 
active dehydration centres could be the surface co- 
ordinatively unsaturated AF+ ions, (Lewis acid 
sites), as in the case of AUO.^^. With MgCr 204 , 
the dehydration activity is the combined effect of 
a favourable p-type semiconductivity and to a less 
extent the surface coordinatively unsaturated Cr^F 
ions (Lewis acid sites). The large difference in 
activation energies for dehydration between MgAl 204 
(29*4 kcal/moie) and MgCr 204 (16*1 kcal/mole) 
lends support to the operation of different active 
centres on the catalysts. The extremely small 
dehydration activity observed with MgFe 204 is 
consistent with the view that a n-type semiconductor 
does not favour dehydration reaction. 

The authors thank Prof. V. Srinivasan and 
Prof. J. C, Kuriacose of the Department of Chemis¬ 
try for help and encouragement. One of the authors 
(CSN) is grateful to CSIR, New Delhi, for the 
award of a Research Fellowship. 

Department of Chemistry, C. S. Nara.simhan. 
Indian Institute of Tech., C. S. Swamy. 

Madras 600 036, 

January 31, 1976. 
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A NOTE ON THE LATE PLIOCENE-EARLY 
PLEISTOCENE OSTRACODA AND FORAMINI- 
FERA FROM NEILL ISLAND, SOUTH ANDAMAN 

The present note deals with ostraooda and foramini- 
fera obtained from the Sawai Bay Limestone 
exposed in the western coast of Neill Island. The 
following succession of beds (Archipelago group) 
has been noted in this Island : 


Formations 

Age 

Approxi¬ 

mate 

Thickness 
in metres 

Neill Island Coral Beds 
Unconformity 

Hclocene 

1-3 

MiUcca Limestone 

Late Pleistocene 

1-4 

Sawai Bay Limestone 

Late Pliocene- 


Unconformity 

Early Pleistocene 

3-4 

Sawai Bay Mudstone 

Late Miocene- 


—Base not exposed 

Early Pliocene 

355 


The Sawai Bay Limestone has yielded a rich 
assemblage of ostracoda which are identified as 
Bairdia antillea van den Bold, Bairdia spp., Ponto- 
cypris attenuata Brady, Cytheridea aff. Cytheridea 
(Leptocytheridea) sulcata Stepenson, Paracytheridea 
longicaudata (Brady), Caudites javana Kingma, 
Hemicytheria sp., Leguminocythereis sp., Loxoconcha 
tumida Brady, Loxoconcha spp., Loxoconchella 
honoluliensis (Brady), Paracytherois sp., Actmo- 
cy there is sp., Bradley a sp., Chijsocy there sp., 
Cythereis sp., Quadracythere spp., Xestoleberls sp., 
X. variegata Brady, Ruggieria sp., Cytherella sp., 
and Cytherelloidea atmai Kingma. In association 
with this assemblage of ostracoda, the following 
planktonic foraminifera— Globorotalia cultrata 
limbata (Forrasini), G. tnincatulmoides ([D’ orbigny), 
G. tumida iumida (Brady), Turbofotalia inflata 
(D’ orbigny), Turborotalia acostaensis humerosa 
(Takayanagi and Saito) and Turborotalia aco¬ 
staensis acostaensis (Blow)—^have also been recorded. 
This foramihiferal assemblage suggests a Late 
Pliocene-Early Pleistocene age to the Sawai Bay 
Limestone. The boundary between Pleistocene 
and Pliocene lies within this formation. 

Sincere thanks are due to Dr. S. N. Singh and 
to Dr. K. P. Vimal, Department of Geology, 
University of Lucknow, for encouragement. 
Department of Geology, Pratap Singh.* 

University of Lucknow, 

Lucknow, February 10, 1976. 

* Present address : LP.E., O.N.G. Commission, 
Dehra Dun. 
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EFFECT OF VARIOUS AUXINS ON GROWTH 
RATE OF STATIC AND SUSPENSION CULTURES 
OF PHYSOCHLAINA PRAEALTA HOOK 

Tissue culture appears to be a promising technique 
for future production of phytochemicals^’^. At 
this present stage of development tissue culture is 
not commercially viable because of the slow growth 
rates of plant cells and low yields of the active con¬ 
stituents. In this paper the authors have studied the 
effect of auxins on growth rate of static and suspen¬ 
sion cultures of Physochlmna praealta. Growth is 
expressed either in terms of fresh tissue per litre 
per day or as growth index (G.L), which is a value 
obtained by dividing the final fresh weight of tissue 
by its initial weight over a given period of time. 
Comparative accounts of large scale yields of plant 
cell cultures are reported in Table 


Skoog’s medium supplemented with coconut water 
15% and naphthalene acetic acid 1 ppm. Callus 
was pale white in colour and friable in nature. The 
callus cultures thus established and maintained by 
subculturing at four weeks interval were used as 
experimental material. 

Naphthalene acetic acid, indole acetic acid and 
2,4-dichlorophenoxy acetic acid at 0*25, 0-5 and 
1 ppm concentrations were used to study their 
effects on growth. The cultures were grown in 
BOD incubator in dark at 25° C. To study growth 
rates, ten flasks of each treatment were harvested 
at weekly interval over a period of eight weeks. 

Effects of NAA, lAA and 2, 4-D on callus growth 
are presented in Fig. 1 (a, b and c). Growth 
index was recorded for each treatment for 
6 weeks. A maximum growth yield was obtained in 


Table I 

Yield of cell, mass in suspension cultures 

GMS per lit per day 


Plant 

Med. 

Vessel 

Wet 

Dry 

Ginkpo, Lollum Liek 

cm 

Caiboy 

3 


Rose 

cm 

Pilot plant 

10 


Carrot 

cm 

Carboy 

6*1 




Fermentor 


1*9 

Spearmint 

Defined 

Carboy 

4*7 

- • 


,, 

Flask 

6*3 

0*4 

Rose 

Defined 

Phytostat 

n 

0*4 : 

Hyoscyamus 


Fermentor 

1-6 

0*02 : 

Bean 

Defined 

Flask 


0*7 : 


Phylone 



M 

Kidney Bean 

Defined 

Fermentor 


1*2 

Apocynum 

Defined 

Fermentor 

5*33 


Physochlaina 

Defined • 

Flask 

19*0 

2*2 


It appears that Physochlaina praealta H. tissue 
grown in revised Murashige and Skoog’s medium® 
with naphthalene acetic acid 0 • 1 ppm in flask 
suspension cultures has given growth rates which 
are faster than any other tissue reported in litera¬ 
ture. 

Static Cultures 

Callus cultures were obtained from hypocotyl 
regions of sterile seedlings in 100 ml Erlenmeyer 
flasks containing 40 ml of revised Murashige and 


the media with 0-5 ppm NAA (G.I. 14*6). 
Growth was slightly less at 1 ppm (G.I. 11*6) 
while it was minimum at 0*25 ppm (G.I. 1*3). 
lAA from 0*25 ppm to 1 ppm produced almost 
uniform growth for four weeks, however further 
growth was maintained at 0*5 (G.L 10-3) and 
1 ppm (G.I. 9*3), while it declined at 0*25 ppm 
(G.I. 6*1). 2,4-D produced maximum growth at 
0*5 ppm (G.I. 12*4), while at 1 ppm (G.I. 5*5) 
the grovd:h was considerably less and was minimum 
at 0*25 ppm (G.I. 1*8), 
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Suspe?ision Cultures 

Four weeks old callus tissue was transferred to 
500 ml Erlenmeyer flasks containing 100 ml of 
liquid medium supplemented with 0*1 ppm NAA. 
The cultures were incubated in dark at 25° C on 
a rotary shaker at 12Q ppm. The suspension 
cultures were subcultured in fresh medium at 
30 days interval. A study of growth rates was con¬ 
ducted by harvesting four flasks at 10 days interval. 

A maximum cellular fresh weight of 57 g per 
100 ml medium supplemented with 0*1 ppm NAA 
was obtained in 30 days. The growth of fresh tissue 
recorded per litre per day is 19 g. which is supposed 
to be the highest reported value (Fig. 1 d). 

It is observed, that growth of callus in suspension 
cultures is faster (19 g fresh tissue/l/day, 2-2 g 
dry tissue/l/day), than that of static cultures 
(15*0 g fresh tissue/l/day, 0-68 g dry tissue/ 
1/day). 




Fig. 1 (a-d). Fig, 1 a-c. Effect of various con¬ 
centrations of NAA, TAA and 2,4-D on static 
cultures of Pliysochlalna praealta. Fig, 1 d. Effect 
of NAA (O-i ppm) on suspension cultliires of 
Physochlaina praealta. 

A large quantity (2*8 kg) of fresh tissue was 
harvested from cultures growing on Murashige and 
Skoog’s modified medium with NAA concentrations 
of 1 ppm. The tissue when analysed gave a total 
alkaloid value of 0-02% on dry weight basis. 
T.L.C. revealed that the major alkaloid formed was 
hyoscyamine and two minor unidentified alkaloids 
were also present. Hyoscine was absent. 

Regional Research Laboratory, S. Grewal. 

Jammu, February 13, 1976. S. Koul. 
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PATTERN OF C-BANDING IN ACRIDA TURRITA 
(ACRIDIDAE—ORTHOPTERA) 

The pattern of distribution of heterochromatin in 
mammalian chromosomes has been extensively 
worked out^’-. But very little work has been done 
on the heterochromatin pattern in insect chromo¬ 
somes. This communication therefore attempts to 
present the nature of C-banding in Acrida turrita. 



Figs. 1-3. Fig. 1. Acrida turrita spermatogonial 
chromosomes showing C-bands. Fig. 2. Diplotene 
showing distinct centromeric heterochromatin 
blocks. Fig. 3. Anaphase-I (one pole) showing the 
double nature (arrows) of the kinetochore. 

Males of Acrida turrita, a short-horned grass¬ 
hopper (2 71(5^ = 23) collected from Mana.sagangotri, 
Mysore (India) formed the material for study. Testes 
were dissected out and treated with hypotonic 
0-9% sodium citrate solution for 45 minutes. The 
material was fixed in 1:3 acetic/methanol. Flame 
dried slides were prepared. C-bands were obtained 
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by the barium-hydroxide-saline-Giemsa (BSG) 
technique of Sumner^ with minor modifications. 
Slides were kept in saturated barium hydroxide for 
15 minutes at room temperature, briefly rinsed in 
0 • 02 N HCl and distilled water, and air dried. 
After incubating ia 2XSSC at 60-65° C for 3 hours 
in a petri dish, briefly rinsed in distilled water, 
stained in buffered (pH 6*8) Giemsa and mounted 
in DPX. 

In the spermatog'Onial metaphase plate (Fig. 1) 
the C-bands can be clearly made out at the 
centromeric regions. The C-bands of different 
chromosomes are of similar size. Along with this, 
there are C-positive less dense telomeric blocks. 
The C-bands are conspicuous at the centromeric 
regions during diplotene (Fig. 2). The anaphase-I 
chromosomes also^ show distinct C-bands which are 
represented in the form of two dots (Fig. 3). The 
present observation on the double nature of the 
centromeric dots (bodies) at anaphase-I supports 
the earlier findings^ that the division of the 
kinetochore starts at metaphase-I and accomplished 
at anaphase-I. This observation corroborates the 
heterochromatin studies on the grasshopper Biyodema 
tuberciilat(P, Further, the present studies have 
confirmed the telocentric nature of the chromosomes 
of Ac rid a turrita^. 

One of the authors (KRX) acknowledges with 
gratitude the Council of Scientific and Industrial 
Research for the financial assistance. 

Department of Zoology, K. R. Kumaraswamy 
University of Mysore, M. R. Rajasekarasetty. 
Manasagangotri, 

Mysore-6, India, February 7, 1976. 
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ON THE SHEDDING OF GILL RAKER 
PROCESSES IN GRAY MULLETS 
(FAM. : MUGILIDAE) 

The possible shedding of gill raker processes in 
grey mullets has already been indicated''^ and in the 
present note, additional eyidepce for such shedding 
is indicated, 


In the general teleostean plan, gill rakers are 
bristle-like structures in double rows, occurring 
along the inner margin of hypobranchial, cerato- 
branchial and epibranchial of the first three arches 
and on the fourth and fifth gill arches where the 
ceratobranchial of the fifth arch is further modified 
to form the inferior pharyngeal. Luther^ described 
the morphology of the gill raker processes of the 
first four arches and the ceratobranchial of 
M. cephalus but the present study on M. cephalus 
showed many variations and finer details which he 
has not dealt with. A full description is therefore 
added here as further information. In the first 
arch, the gill rakers of the outer row are very long 
while those of the inner row are very short. In 
the second arch, the rakers of the inner row are 
about half in size of those of the outer row. In 
the third arch however they are nearly three 
quarters in length whilst in the fourth arch 
(ceratobranchial) the rakers in the inner and outer 
rows are equal in size. The fifth ceratobranchial 
(inferior pharyngeal) displays a concavity wherein 
parallel rows of gill rakers, equal in size, are 
present. The gill rakers of the first gill arch are 
beset with tiny processes called the primary 
processes in double rows on the inner face except 
near the distal region (Fig. 1) whereas in other 
arches these primary processes are present even 
distally (Fig. 2). On the inner sides of the gill 
rakers are present (excepting in the first arch) 






FIG-3 n.lmm 


Frcs. 1-3. Fig. 1. Gill raker of the first gill arch 
with primary processes except on the distal end. 
Fig. 2. Gill raker of the other arches (2-5) with 
primary processes. Fig. 3. Strip of gill raker process 
with secondary and tertiary processes^ 
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• the strips, each, one of which is made up of two 
. filaments joining at the mid-dorsal line and form¬ 
ing a groove midventrally which fits on the gill 
raker. Each strip in turn bears tiny lateral 

■ processes called secondary processes and these 
_ . further bear tertiary processes on both sides, thus 

• leading to the formation of a very complex sieving 
apparatus (Fig. 3). Fleshy lobes were reported 
to be presenti on the distal ends of the gill rakers 
of the third, fourth (ceratobranchial) and fifth 
(.inferior pharyngeal) but this could not be observed 
in the present study. 

During investigations on the feeding of mullets 
in Vellar estuary, gill raker processes were found 
to occur commonly in their stomachs. Observa¬ 
tions on the branchial baskets of large number of 
mullets showed that some had loosely arranged 
gill raker processes while in some they were 
absent. Lutheri suggested the possibility of shedding 
of the gill raker processes particularly from the third 
arch onwards, due to their clogging with copepods 
and detritus during the rainy period (from October to 
December) in Mandapam area. In order to throw 
more light on this, acclimatised specimens of Mugil 
cephalus and Liza macrolepis (10-12 cm), collected 
from Vellar estuary, were introduced into two 
aquaria containing filtered estuarine water (using 
bolting silk cloth No. 20) mixed with iinert 
animal charcoal piowder. After 24 hours, the 

water fnom the aqup.rium was filtered and the 

residue was washed with filter^ed water. When 
the residue was examined under the microscope, 

small strips of gill raker processes could be seen. 
The branchial basket of the experimental fish, on 
examination, showed an accuniulation of the 
charcoal powder over the gill raker processes, 

clogging them. Strips of gill raker processes were 
found to be dislodged and some portions were 
missing. It is therefore inferred that grey mullets, 
under the conditions of clogging of their gill raker 
processes, may shed them. Clogging occurs in all 
the other arches excepting in the first, since the 
first arch is not efficient in sieving (as described 
earlier). According to Luther only the third, 
fourth and fifth arches shed the gill raker processes 
but presently all the arches excepting the first are 
found to shed them. 

It should be very interesting to study the regenera¬ 
tion of the gill raker processes, the feeding efficiency 
and the physiological state of the fish after the 
shedding the gill raker processes. 

The authors wish to express their thanks to 
Annamalai University and to the University Grants 
Conunissipn. for financial assistance, 


CAS in Marine Biology, R. Natarajan. 
Marine Biological Station of P. Sitarami Reddy. 

Annamalai University, 

Porto Novo 608 502, 

Tamil Nadu, February 6, 1976. 


1. Luther, G., J. Mar. Biol Ass. India, 1964, 
6 (2), 251. 


A CONVENIENT METHOD FOR THE 
PREPARATION OF MONOSUBSTITUTED 
GUANIDINES 

Various methods for the synthesis of mono- 
fubstituted guanidines are reported in the literature 
but many times yields are poor and purity is not 
upto the mark. Also, in view of the facts, that 
guanidine derivatives possess high degree of 
biological activityi“-, it was thought worthwhile to 
prepare these monosubstituted guanidines by some 
quick method resulting in high yields. 

Bisformamidine disulphide salt on treatment 
with slight excess of molar proportion of primary 
amines afforded corresponding monosubstituted 
guanidines in high yields. The reaction can be 
depicted as follows : 

HoN-C-S-S-C-NHo, 2HBr -{ RNH.-> 

II !l 
NH NH 

H..N-C-NH., J- S 4 RNH-C-NH. HBr 

I " 

S NH 

where R =: aryl or alkyl group. 
Experimental 

Bisformamidine disulphide dihydrobromide used 
in the synthesis of these guanidines was prepared 
according to the method reported in the literature^. 

Preparation of phenylguanidine. —Bisformamidine- 
disulphide dihydrobromide (10 g; 0-032 mol) and 
aniline (4 g; 0-043 mol) were mixed thoroughly 
and the reaction mixture was heated on a water 
bath for 3-4 hrs. The syrupy mass thus obtained 
was dissolved in water and then filtered. To a 
clear filtrate, sufficient quantity of sodium bi¬ 
carbonate was added. The guanidine carbonate 
thus obtained was washed with ether and finally 
with small amounts of alcohol to^ remove the 
impurities and unreacted aniline also. 

Similarly other guanidines were prepared. In 
.sortie cases picrates were isolated (Table I), 
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Table I 


of Bisformamidine-disidpkide dihydrobromide was used in each case 


SI. Amines used Name of the product Yield M. pt. ® C 

No. % (Derivatives) 


1. Aniline (3-2 g) 

2. <?-Toludine (3 • 8 g) 

3. w-Toludine (3-8 g) 

4. /7-ToIudme (3-8 g) 

5. r>-Chloio aniline (4*2 g) 

6. /; 2 -Chloro aniline {4- 2 g) 

7. /7-Chloro aniline (4* 2 g) 

8. <?-Anisiidne (4* 1 g) 

9. m-Anisidine (^4-1 g) 

10. /?“Anisidine (4* 1 g) 

11. (9-Phenetidine (4- 5 g) 

12. /7-Phenetidine (4* 5 g) 

13. 2, 5-Dimethoxy-aniline (5-1 g) 

14. 2, 5-Dielhoxy aniline (5-8 g) 

15. 2, 5-Dichloro aniline (5- 3 g) 

16. Benzylamine (3 • 6 g) 

17. Methylamine (1 • 0 g) 

18. Ethylamine (1 • 5 g) 

19. «-Butyiamin e (2 • 4 g) 


Phenyl guanidine^ 
o-Tolyl guanidine^" 

^w-Tolyl guanidine® 

^o-Tolylguanidine® 

(9-Chlorophenylguanidine® 

m-Chlorophenylguanidine® 

/7-ChIoi ophenylguanidine® 

o-Anisylguanidine'^ 

w-Anisylguanidine’ 

/?-Anisylguanidine^ 

o-Phenetylguanidine^ 

/7-Pheneiylgua.nidine® 

2, 5-DimethoxyphenyI-guLnidine* 

2, 5-Diethoxyphenyl gua.nidine® 

2, 5-Dichlorophenyl guanidine® 

Benzylguanidine^’® 

Methylguanidine^’® 

Ethylguanidine-’® 

/z-Butylguanidine-’® 


80 

138 (Ca-jbonate) 

70 

134 (Hydrochloride) 

223 (Picrate) 

65 

215-218 (Sulphate) 

92 

163 ^Carbonate) 

90 

154 (Picrate) 

90 

160 (Picrate) 

90 

154 (Carbonate) 

85 

150 (Picrate) 

85 

145 (Picrate) 

85 

130 (Carbonate) 

80 

160 (Carbonate) 

80 

165 (Carbonate) 

75 

148 (Picrate) 

70 

140 (Picrate) 

65 

165 (Picrate) 

70 

185 (Picrate) 

40 

170 (Hydrochloride) 

45 

175 (Picrate) 

70 

178 (Picrate) 


Authors are thankful to Prof. K. N. Udupa, 
Director, Institute of Medical Sciences, B.H.U., 
Varanasi, for providing necessary laboratory 
facilities. Financial assistance from C.S.I.R. is also 
gratefully acknowledged. 

Surgical Research Laboratory, P. K. Srivastava. 

Institute of Medical Sciences, R. D. Sharma. 
Banaras Hindu University, M. Saleem. 

Varanasi-5, February 16, 1976. 
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EFFECT OF STAGE OF CUTTING ON THE 
CRUDE PROTEIN, Ca AND P CONTENT OF 
LUCERNE (MEDICAGO SATIVA L.) VARIETIES 

Lucerne is one of the most palatable and nutritious 
food of the forage legumes. In this study the crude 
protein, phosphorus and calcium contents of 
different varieties of lucerne were studied at 
monthly intervals. 

Fifteen cultivars of lucerne were grown during 
1974-75. The first cut was made after the second 
month and the subsequent cuttings at monthly 
intervals. The plant samples obtained from eight 
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cuts were analysed for crude protein^ (N% X 6*25), 
Ca and P'l The mean values for crude protein, 
calcium, phosphorus for five important varieties are 
given in Table 1. 


Table I 


Variety 

Crude protein 
% 

Calcium 

%_ 

Phosphorus 

o; 

;o 

Anand~l 

23-2 

2*46 

0-22 

Anand-2 

21*6 

2*36 

0-22 

Sirsa-9 

22*8 

2*10 

0-23 

Hissar 

22*8 

2*18 

0-22 

Coimbatore 

21*3 

2*28 

0-23 


Dept, of Soil Science P. Muthuswamy. 

and Agricultural M. Govindaswamy. 

Chemistry, K. K. Krishnamoorthy. 

Tamil Nadu Agricultural 
University, Coimbatore-3, 

February 19, 1976. 
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Table II 


Month 

2 

3 

4 

5 

6 

7 

8 

9 

C.D. 
at 5% 

Crude protein % 

21*5 

23*9 

24*3 

23*3 

23*2 

23-4 

17*6 

20*6 

1*52 

Calcium % 

2*34 

2*31 

2*26 

2*6? 

2*45 

2-05 

1*90 

1*80 

0*18 

Phosphorus % 

0*20 

0*22 

0*25 

0*22 

0*25 

0-25 

0*18 

0*17 

0*019 


The different varieties did not differ in their 
protein and phosphorus contents. However they 
differed in their Ca content (C. D. = 0-24 at 5%). 

The mean values of fifteen lucerne varieties for 
crude protein, calcium and phosphorus content on 
dry weight basis at different cutting intervals are 
presented in Table II. 

All the three constituents differed significantly 
with the cutting intervals. The maximum crude 
protein was recorded in the cutting taken at fourth 
month followed by that of the third month. The 
crude protein content decreased from the fourth 
month onwards. Earlier invest!gators^’^ observed a 
general decrease in the protein content with the 
maturity of the crop but the period of maximum 
concentration of crude protein was not reported. 
The calcium and phosphorus contents were maximum 
during fifth and the fourth months respectively and 
decreased later on^. It could therefore be concluded 
that the lucerne varieties had the maximum con¬ 
centration of crude protein, calcium and phosphorus 
in the fourth and fifth month cuttings. 

The authors are thankful to the Head of the 
Department of Agricultural Botany and to the 
Botanist, for the help rendered during this study. 


SOME PARASITES OF CABBAGE WORM, 
PJERIS BRASSICAE LINN. 

(LEPIDOPTERA : PIERIDAE) FROM 
(KULU VALLEY), HIMACHAL PRADESH 

The cabbage worm, Pleris brassicae Linn., is a 
serious pest of cruciferous crops and is widely 
distributed in many parts of the world. In India, 
it causes appreciable damage in Punjab, Himachal 
Pradesh, Uttar Pradesh, Bihar, Bengal and Assam. 
At Vegetable Research Station, Katrain, Kulu Valley, 
a collection of eggs, larvae and pupae of P. brassicae 
was made during different months from 1972 to 
1974 and following parasites were recovered in the 
laboratory. 

No egg parasite was found. Among the larval 
parasites, Apanteles glomeratus L. was very com¬ 
mon, attacking about 13% to 25% of the larvae in 
May and about 30% in June. Tetrastichus 
sokolowskii Kurdj. is a new record on P. brassicae^ 
But, this parasite has been previously recorded on 
diamond back moth Plutella xylostella from 

America and India. Its parasitization during May 
and June was between 1% and 10%. The percentage 
parasitization of Apanteles sp., Ecphoropsis perdistinc-^ 
tus Vier and Bracon sp. was 4%, 1‘3% and 2*5%,* 
respectively. 
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Table I 

Parasites recovered in the laboraiory on the eggs, 
larvae and pupae of Pieris brassicae Linn. 


Order/Family Parasites 

Stage Parasitism 

attacked (%) 

Hymenoptera 



Braconidae 1. Apanteles 
sp. 

2. A. glomeratus 

3. Bracon sp. 

Caterpillar 

L. 

4 

13-30 

2-5 

Chalcididae 4. Brachymeria 
sp. 

Pupa 

2-3 

Eulophidae 5, Tetrastichus 
sokolowskii 
Kurdj. 

Caterpillar 

7-10 

Ichneunio- 6. Nythobia 
nidae {.Diadegma) 

sp. 

Pupa 

2-4- 5 

7. Ecphoropsis 
perdistinctus 
Vier. 

Caterpillar 

1‘3 

Pteromalidae 8. Pteromalus 
puparum L, 

Pupa 

20-35 


The pupal parasite, Pteromalus piipanim L,, was 
the most common and it attacked about 20% to 
35 % pupae. The other two pupal parasites, viz., 
Nythobia {Diadegma) sp. and Brachymeria sp. are 
the first records on P. brassicae from India. Some 
species of the genus Nythobia (Diadegma) have 
been recorded on other crop pests^'^’'^'^. Nythobia 
(Diadegma) sp. is a black coloured ichneumonid 
parasite. The front and middle leg segments are 
light yellow, hind coxae and tarsi black and rest 
of the leg light yellow. It is about 4 mm in length 
and 0*9 mm in width across the head. The para- 
sitization by Nythobia (Diadegma) sp. was only 
about 2% to 4*5%. Some of the species of 
Brachymeria have been recorded on other crop 
pests, e.g., Brachymeria bicolorata on Earias sp. in 
Pakistan-t, Brachymeria phya on Plutella xylostella 
L. in Canada^i, Brachymeria sp. on Plutella 
ccylostella L. in India<5 and Brachymeria femorata on 
Pieris brassicae L. in Bulgaria'"^. Its parasitism was 
found at 2*3% only. 

Authors wish to thank Dr. N. C. Pant, Head of 
the Division of Entomology, I.A.R.T., New Delhi, 
for encouragement and facilities for the work. 

Thanks are also due to the Director, Common¬ 
wealth Institute of Entomology, London ; Ento- 
piologist-in-charge. Commonwealth Institute of 


Biological Control, Bangalore, and Dr. S. I. Farooqi, 
Division of Entomology, I.A.R.I., New Delhi, for 
identification of various parasites. 

Ind. Agri. Res. Inst., O. P. Lal. 

Regional Station, Katrain, J. Chandra. 

Kulu Valley, H.P., February 6, 1976. 
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A NOTE ON THE CYTOLOGY OF 
BOERHAAVIA REPANDA WILLD. 

The present study deals with the karyomorphology 
and meiosis of B. repanda Willd. The material was 
collected locally and grown in pots. For somatic 
preparations, excised root tips were pretreated with 
8-hydroxyquinolin© for about 2'i hrs at 10° to 
15° C, and stained according to Feulgen’s schedule. 
Permanent slides were made by passing through 
acetic acid butanol series and mounted in euparal. 
Meiotic studies were made by fixing the flower buds 
at different stages of development in 1:3 acetic 
alcohol for 24 hrs. Smear preparations were made 
in 1% propionocarmine. 

Karyotype description is made following Levan 
et al.-. For determining the type of chromosome 
the centromeric index (r — l/s), where V as the 
arm ratio, ‘V as the length of the long arm, and 
a’ as the length of the short arm is taken into 
account. The diploid chromosome number of this 
plant is found to be 2 n = 42 (Figs. 1, 2). The 
chromosomes fall in a series of close gradations. 
However, a pair of long submedian chromosomes 
(2*36 m) is distinguishable in the karyotype. There 
are five pairs of chromosomes with median 
centromeres, and all the rest of the chromosomes 
show submedian centromeres. The chromosome- 
measurements and classification are given in Table L 
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Karyotype analysis in B, repa.nda Willd. 


Chromo¬ 

somes 

Length in microns 

Total 
length 
in p. 

Arm 

ratio 

Centro¬ 

mere 

Long 

arm 

Short 

arm 

I 

1-62 

0-74 

2*36 

2*18 

Sm 

n 

1-21 

1-08 

2*29 

M2 

Sm 

III 

1-08 

0-74 

1*82 

1*45 

Sm 

IV 

M4 

0-81 

1*95 

1*53 

Sm 

V 

1-08 

0-81 

1-89 

1*33 

Sm 

VI 

1-08 

0*81 

1*89 

1-33 

Sm 

VII 

1-08 

0*8i 

l-8> 

1-33 

Sm 

VIII 

1*08 

0-81 

1-89 

1*33 

Sm 

IX 

1-02 

0-81 

1*83 

M4 

Sm 

X 

1-08 

0-74 

1*82 

1*45 

Sm 

XI 

0-88 

0*88 

1*76 

1*00 

M 

XII 

0-94 

0*74 

1-68 

1*27 

Sni 

XIII 

0*88 

0*81 

1*69 

1*09 

Sm 

XIV 

0 81 

0*81 

1*62 

1-00 

M 

XV 

0-81 

0*81 

1*62 

l*0u 

M 

XVI 

0-81 

0*81 

1*62 

1*00 

M 

xvn 

0*81 

0*74 

1*55 

1*09 

Sm 

XVIII 

0-81 

0*54 

1*35 

1*50 

Sm 

XIX 

0-67 

0*60 

1*27 

Ml 

Sm 

XX 

0-67 

0*54 

1-21 

1*25 

Sm 

XXI 

0-54 

0*54 

1*08 

1*00 

M 


Meiosis is found to be mostly regular. At 
diakinesis and metaphase-I 21 bivalents are observed 
(Figs. 3, 4). A bivalent is attached to the nucleolus 
at diakinesis (Fig. 3). There is regular disjunction 
of chromosomes at anaphase-I (Fig. 5). However, 
occasionally one or two precociously moving 
chromosomes are observed at metaphase-II (Fig. 6). 

The chromosome number reported for 
B. diffusa^'^'^’^ as n — 58, 47, 13 and 2n = 26 is 
quite varying. For B. repanda the only report is 
/2 = 21 by Tandon and Rao^, It was the intention 
to know whether the chromosome number in 
B. repanda is also verying or not. The present 
studies both of somatic and meiotic chromosomes 
confirm the findings of Tandon and RaoS in that 
the chromosome number in B. repanda was not 
varying as in B. diffusa. 

The author is grateful to Prof. M. S. Chenna- 
veeraiah, Head of the Department of Botany, 
Karnatak University, Dharwar, for encouragement 
and valuable suggestions. 


the Editor T Current 

L Science 



Figs. 1-6. Figs. 1-2. Photomicrograph of somatic 
metaphase chromosomes (2 n = 42), x 1,800. 
Figs. 3-6. Meiosis, X 1,000. Fig. 3. Diakinesis 
showing 21 bivalents. Fig. 4. Metaphase-I chromo¬ 
somes showing 21 bivalents. Fig. 5. Anaphase-I 
showing equal distribution of chromosomes. 
Fig. 6 Metaphase-II showing 2 precociously moving 
chromosomes. 

Department of Botany, B. B. Nandyal. 

Karnatak Univesity, 

Dharwar-3, January 31, 1976. 
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A NEW LEAF-SPOT DISEASE OF RAMIE 
IN INDIA 

In the course of investigations on the diseases of 
ramie {Boehmeria nivea) a leaf-spot disease caused 
by Myrothecium roridum T-ode ex. Fr. has been 
observed at the Ramie Research Station, Sorbhog, 
Assam. This incidence has also been noted on 
ramie at Debi jhora area of West Dinajpur in 
West Bengal. There are reports in India that 
M. roridum attacks various plants of agricultural 
importance and causes considerable damage to 
themi'4. 

The first symptom appears as irregular, small, 
round, tan coloured spots about one mm. in 
diameter on the upper surface of the lamina. As 
the disease advances the spots become circular to 
irregular, 6-16 mm. in diameter and brown to dark 
brown in colour. In cases of severity the incidence 
of the disease is as high as 7-10%. On maturity 
the sporodochia develop in concentric rings as black 
dot like structures in the central regions of the 
spots. 

Ramie plants (24 days old) were inoculated by 
spraying the spore suspension. Three days after 
inoculation similar symptoms appeared on the leaves. 
Fungal fructification was, however, noted after six 
days of inoculation. 

On the basis of the morphological characters the 
fungus has been identified as Myrothecium roridum 
Tode ex. Fr. Since there is no report of this fungus 
on ramie the present investigation thus appears to be 
the first record form India or elsewhere. 

Ramie Research Station, T. P. Mustafee."' 

Indian Council of Agril. Research, 

Sorbhog, Assam, July 26, 1976. 

Present address : FCL, Maheshmati, Malda, West 
Bengal. 
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NUTRITIONAL VALUE OF MORTNGA 

Moringa or drumstick, \M. oleifera ; M. concanensis] 
locally called ‘saijan', is well known as a poor 
man feed in so far as its leaves and pods are con¬ 
cerned. The pods and leaves have been reported^ 
to be a rich source of vitamin C. Moringa attained 
significance in the last few years in view of its 
wood being a potential source of raw material for 
paper industry ; more so because it is a fast grow¬ 


ing tree. A large-scale cultivation of Moringa is 
underway to meet the paper shortage. With this 
end in view a survey of Moringa plants was made 
in Lucknow District and 11 clones of M. oleifera 
and 2 clones of M. concanensis were selected and 
protein and fat were estimated at species level 
{M. oleifera and M. concanensis) whereas the 
vitamin C content was estimated at clonal level. 

The seeds obtained from the mature fruits of 
M. oleifera and M. concanensis after extraction 
with n-hexane yielded pale yellow fat 21% and 
33% respectively. The physical constants of 
M. oleifera fat were found to be, 1-46 ; acid 

value, 0-26; iodine value, 66*1 ; while those of 
M. concanensis were 1*46 ; acid value, 

0*25 and iodine value. 67*07. The fatty acid com¬ 
position of the seed fat of the two species by GLC 
revealed that the fats are rich in oleic acid and 
the composition of M. oleifera fat is in contradistinc¬ 
tion to the observation of Rao et al.^ (Table I). 


Table I 

Fatty acid composition 


Fatty Acids 

Present investigation 

Rao et al. 

M. oleifera 
% 

M. con- 
canensis 
% 

M. oleifera 
0/ 

/o 

Laurie 

12*5 

0*6 


Palmitic 

9*6 

9*1 

9*3 

Palmito-oleic 

1*6 

2*8 

.. 

Stearic 

3^0 

2*4 

1^4 

Behenic 



8*6 

Oleic 

73*3 

83*8 

65-7 


The unsaponifiable portion (0*05%) of the 
seed fat from both the species on purification 
yielded small amounts of a sterol which on co- 
argentation TLC (silica gel G ; petroleum ether- 
chloroform-acetic acid, 75 : 25 : 2 ; 10% HoSO^ 
(v/v) spray) corresponded to ^-sitosterol. 

The detoxified seed meals of M. oleifera and 
M. concanensis were found to be rich in protein, 
50% and 72*6% respectively. The seed meals are 
being tried as poultry feed and can also be con¬ 
sidered for microbial fermentation. 

The moisture and vitamin C contents of the 
fresh leaves as well as pods of various clones 
(11 varieties of M. oleifera and 2 varieties of 
M, concanensis) at two different stages, (0 tender 
and soft, (//) mature and hard were determined^ 
(Table II). 
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Table ll 


Moisture and vitamin C contents in leaves and pods 


Clones 

Moisture percentage 


Vitamin Cin mg/100 g 


Leaves 

Pods 

tender 

mature 

Leaves 

Pods 

tender 

matuie 

M.O. 2 

82-58 

83-14 

85-98 

86-36 

91-09 

103-19 

M.O. 2A 

77-87 

84-79 

85-91 

105-00 

75-76 

93-01 

M.O. 3 

84-03 

83-21 

84-66 

79-06 

99-34 

121-38 

M.O. 5A 

87- 61 

87-10 

86-72 

94-84 

96-69 

112-58 

M.O. 5B 

83-69 

83-47 

88-95 

95-53 

103-69 

136-47 

M.O. 7 

81-84 

82-83 

85-17 

105-26 

105-05 

128-87 

M.O. 10 

81-06 

85-09 

85-29 

107-20 

91-34 

112-57 

M.O. 11 

71-90 

84-58 

85-92 

113-39 

99-73 

109-84 

M.O. 12 

71-69 

84-65 

86-69 

133-64 

105-58 

122-37 

M.O. 13 

78-58 

86-57 

83-92 

80-35 

131-64 

142-58 

M.O. 16 

76-04 

82-66 ■ 

83-81 

99-41 

113-51 

143-87 

M.C. 1 

82-77 

82-95 

86-22 

59-00 

106-67 

130-05 

M.C. 3 

80-25 

86-65 

87-78 

55-01 

75-74 

103-49 


M.O. = Moringa oleifera, M.C. = Moringa concanensis. 


The moisture in the leaves of M. oleifera ranged 
from 71-84% and in that of M. concanensis from 
80-82% and the vitamin C content (mg/100 g) was 
79-133 in former and 55-59 in the latter species. 
The moisture content at tender and mature stages 
of the pods of M. oleifera ranged from 82—87 % 
and 83-88% respectively, while in those of 
M, concanensis it ranged from 82-86% - and 
86-87%. The vitamin C content in tender stage 
of the pods of different clones of M, oleifera 
varied from 75-131 and in mature stage it varied 
from 93-143, whereas in those of M. concanensis 
it varied from 75—106 and 103—130 respectively. 

From the results it can be concluded that the 
seeds of M. concanensis yield higher percentage of 
protein and fat, richer in oleic acid as compared 
to M. oleifera (Table I). So far as the vitamin C 
content is concerned, M. oleifera leaves and pods 
are a better source than those of M. concanensis 
(Table II). Moringa thus have the potentiality of 
the newer source of fat, protein and vitamin C. 

Thanks are due to Dr. P. D. Dogra for kindly 
authenticating the plant material and to C.S.I.R., 
for the award of Senior Research Fellowship to 
R. Banerji. 


National Botanic Gardens, S. C. Verma. 

(CS.I.R.), Lucknow 226 001, R. Banerji. 

January 28, 1976. G. Misra. 

S. K. Nigam. 
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POLARITY OF METAPHASE PLATE IN 
DIOSCOREA HISPIDA DENST. 

D. hispida is a climber with prickly stem twinning 
to the left with trifoliate hairy leaves and closely 
resembles that of the African D. dumetorum. In 
the -male plants, the flowers do not open and they 
remain in the closed condition and later the 
inflorescences slowly wither away. The male flowers 
contain only shrunken anthers devoid of pollen 
grains. Mostly the anther lobes are in a collapsed 
condition (Fig. 1). 
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To ascertain the cause of male sterility, the 
microsporogenesis was studied in detail. Early 
development of pollen mother cells and tapetum 
were normal. The chromosome number was deter¬ 
mined as 2 n = 60. Trivalents, bivalents and 
univalents have been noted (Fig. 2). Though the 
development of sporocytes was normal upto M-1, 
later stages were characteristically absent. 

At early M-I the chromosomes, in variable 
association, remained scattered throughout the cell. 
However, gradually all the chromosomes were found 
at the periphery on one side of the cell (Fig. 3). 
Later the chromosomes formed an equatorial plate. 
Frequently, the metaphase plates were oriented 
parallel to the long axis of the PMCs instead of 
orienting at 90° to the long axis when they were 
not globular in shape. There was complete failure 
of anaphase and in the meantime cytokinesis 
occurred (Fig. 4), 



Figs. 1-8. Fig. 1. Empty anther lobes, X 55, 
Fig. 2, M-I with trivalents, bivalents and univalents 
(2n = 60), X 2,200. Fig. 3. Chromosome pushed 
towards periphery, X 900. Fig. 4. Disturbed polarity 
of metaphase plate, X 900. Fig. 5. Disturbed 
polarity of metaphase plate and spindle, X 1,400. 
Fig. 6. Unequal dyad cells, X 1,400. Fig. 1. Degene¬ 
rating PMC, X 900. Fig. 8. Degenerating PMC with 
micronuclei, X 900. 

However, in a few cells spindles were organised 
in the plane of short axis, thereby ruling out the 


possibility of distribution of chromosomes in a 
normal way between the cells. In the meantime 
wall formation took place resulting in a dyad of 
unequal size (Figs. 5, 6). In more than 90% of 
pollen mother cells the entire metaphase plate was 
included in the smaller dyad cell. Nevertheless, 
occasionally, the wall formation may take place in 
such a way to divide the metaphase plate unequally 
among the dyad cells. Due to failure of cytokinesis, 
a few cells degenerated en masse (Fig. 7). In some 
cases micronuclei are organized leading to the 
degeneration of PMCs (Fig, 8). Further, the 
tapetum also showed signs of degeneration ultimately 
rendering the anther sacs empty. 

The bivalents are invariably found oriented on 
their long axis of the spindle, instead of congressing 
at the equatorial plate as in mitosis®. Though 
suppression of spindle formation in C. mitosis and 
the development of abnormal spindles are well 
knowni’4’7^ the occurrence of metaphase plate with 
disturbed polarity is reported for the first time in 
plants. 

Since Dioscorea is a vegetatively propagated crop, 
a high degree of male and female sterility prevails. 
This is mainly attributed to the presence of 
polyploid series in the genus. The present study 
shows that the mechanism of male sterility operat¬ 
ing in Dioscorea may be of different types. Though 
various types of male sterility have been reported 
in different plants^’^-s, the occurrence of male 
sterility due to the disturbed orientation of meta¬ 
phase plate followed by failure of anaphase move¬ 
ment in Dioscorea is rather interesting. Further 
studies may reveal the extent to which the present 
mechanism is responsible for the manifestation of 
sterility in other species. 

Central Tulber Crops. J. S. Jos. 

Research Institute, K. Vijaya Bai. 

Trivandrum 695 017, N. Hrishi. 

February 4, 1976. 
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X-RAY STUDIES ON THE EFFECT OF BACILLUS 
THURINGIENSIS BERLINER ON THE FEEDING 
ACTIVITY IN THREE SPECIES OF 
LEPIDOPTERA 

The effect of Bacillus thuringiensis Berliner has 
been studied on the citrus leaf caterpillar, Papilio 
demoleus the castor semi-looper, Achoea 

janata L.- and the castor leaf caterpillar, Spodop- 
tera luura While the former two species 

showed symptoms of general paralysis and gut 
paralysis respectively, the latter was found to be 
not susceptible to the pathogen. It has been 
shown that the susceptible species do not feed 
again after an initial meal on contaminated foliage 
with the crystal-forming bacterium, B, thuringiensis, 
thus extensive defoliation during the incubation 
period of the disease is prevented. In the present 
study, observations on the bowel movement in the 
above three insects after treatment with 
B. thuringiensis have been made by taking X-ray 
photographs. 

Finely powdered barium sulphate was mixed with 
sterile water to form a thick paste. This was added 
to an equal volume of Biotrol wettable powder con¬ 
taining 30 billion viable spores of B. thuringiensis 
per gram, and the mixture was painted on fresh 
foliage of the respective host plant, air dried and 
fed to test insects. The larvae were starved for 
12 hr. before the commencement of the experiment. 
The treated larvae were taken 8 hr. after the 
feeding, and washed in water thoroughly to remove 
the adherent particles of BaS 04 . The larvae were 
placed on Agfa Normal film and the X-ray photo¬ 
graphs were taken by using Siemens-Reinigerwerke 
X-ray machine with an exposure of 2 seconds at 
3 ma and 50 kV. The excreta collected from the 
treated larvae were also X-ray photographed. 

It was observed that the food travelled the entire 
region of the alimentary canal without any obstruc¬ 
tion in healthy P. demoleus, A. janata and S. litura. 
The presence of BaS 04 was also con¬ 
firmed in their excreta. In the case 
of P. demoleus, treated with BaS 04 and 
B. thuringiensis, feeding has been stopped within 
8 hr since food has remained in the foregut itself 
due to stoppage of bowel movement. The histo- 
pathological studies made earlier also showed com¬ 
plete breakdown of gut epithelium^. In the case 
of A. janata also there was a blocking of bowel 
movement in the alimentary canal but food passed 
through up to the midgut. The histopathological 
studies made on this insect revealed the severity of 
gut damage-. On the other hand, in the case of 
S. litura, the X-ray study showed no stoppage of 
food material in the alimentary canal. The faecal 


pellets collected from this insect 12 hr after feeding 
also revealed the presence of BaS 04 , thus confirming 
the food movement through the alimentary canal 
without any obstruction. This is an additional 
evidence for the non-susceptibility of this insect to 
B. thuringiensis reported by Govindarajan et al,^. 


It is now realised, however, that the symptoms of 
general paralysis caused by crystalliferous bacteria is 
the exception rather than the rule, with reference to 
most of the susceptible lepidoptera-*^. Based on the 
X-ray photographic study and other histological and 
blood and gut pH studies, the above three species 
■of insects may be grouped under type I, type II and 
type IV category showing general paralysis, gnit 
paralysis and non-susceptible categories respectively 
as suggested by Angus and Heimpel^ and 
Martouret^. 


Department of Entomology, 
Tamil Nadu 
Agricultural University, 
Madurai, 

and 

Department of Anatomy, 
Madurai Medical College, 
Madurai, February 20, 1976. 


K. Narayanan. 

R. Govindarajan. 

S. Jayaraj. 


M. Muthu. 
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OCCURRENCE OF TRUE SCLEROTIA IN 
CLAVICEPS ORyZAE-SATIVAE—TUE CAUSAL 
ORGANISM OF FALSE SMUT OF RICE 

‘False smut’ of rice caused by Claviceps oryzae- 
sativae Hashioka [imperfect stage Ustilaginaidea 
virens (Cke.) Tak.} is considered to be a minor 
disease, but its occurrence has been reported from 
almost all the rice-growing countries in Far-East, 
South-East Asia, ‘Africa, North and South America. 
However, under favourable conditions, the disease 
causes considerable loss in grain yield. In India, 
the disease is common in coastal parts of Orissa, 
Andhra Pradesh, Haryana and Tarai and Hills of 
Uttar Pradesh. Of late, the incidence of the disease 
is reported to be on an increase especially on the 
high yielding varieties. 
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The symptom of the disease becomes discernible 
after the flowering when the ovary of the infected 
kernel is transformed into a large velvety, yellow 
to orange pulverulent mass (pesudomorph) chang¬ 
ing to olive green in colour. The pseudomorph 
covered with spore-mass had been erroneously 
termed as “sclerotia” by earlier workers which 
never produced ascigerous state of the fungus. The 
formation of true sclerotium, its germination and 
formation of perithecia and ascospores have been 
demonstrated in Japani'3'5 but has not been reported 
from any other country. 

Extensive surveys for the incidence of this disease 
in Uttar Pradesh and Haryana and the careful 
examination of the several specimens received from 
Andhra Pradesh, Orissa and Bihar revealed that the 
true sclerotia of the fungus are not produced in the 
plains. The formation of true sclerotia was observed 
in almost all the collections done at an altitude of 
1200 m and above in Kumaon region of Uttar 
Pradesh, ^11 

After the dispersal of conidia, true sclerotia 
remained loosely attached on the pseudomorphs 
and may fall in the field with slight jerk (Fig. 1). 



Figs. 1-3. False smut of rice. Fig. 1. Spikelets 
showing true sclerotia hanging on the pseudomorph, 
X 1*2. Fig, 2. True sclerotia covering the spore 
ball, X 1*25’ Fig. 3. True sclerotia, x 2. 

The number of true sclerotia per ball varies from 
1 to 5 but 2 are most frequently observed. These 
sclerotia remained attached separately or sometimes 
joined to cover the pseudomorph like an umbrella 


(Fig. 2). The sclerotia are hard, dark-brown, 
clavate, botuliform, reniform, horse-shpe shaped 
tO' indefinite in shape, concave on the inner-side 
and convex on the outer side measuring 3-10 mm x 
1-5 mm and 0*5-1-5 mm. in thickness (Fig. 3). 
The transverse section of the sclerotia shows the outer 
tissue to be made of compact pseudoparenchymatous 
cells while the inner tissue is hyaline with prosenchy- 
matous cells. Ou'^ mentions that some of the green 
spore balls develop 1 to 4 sclerotia in the centre. 
Hundreds of green balls, especially bigger ones 
were examined for true sclerotia but could not be 
observed in the centre. 

This constitutes the first report for the occurrence 
of the true sclerotia in the country. Further work 
on its germination and role in the disease cycle are 
in progress. 

Financial help by the Indian Council of Agricul¬ 
tural Research, New Delhi, is gratefully 
acknowledged. 

Department of Plant Pathology, R. A. Singh. 
G.B. Pant University of K. S. Dube. 

Agric. and Tech.; 

Pantnagar 263 145, 

February 14, 1976. 
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EMS-INDUCED MULTICARPFLLATE 
CONDITION IN CAJANUS CAJAN 

During the course of the observations on 
progenies of pigeon pea treated with EMS, a 
number of morphological variants were observed 
under different treatments. The most interesting 
among them which we wish to report here is the 
multicarpellate condition observed in an early 
maturing variety, treated v/ith 0-03 M. EMS. 

Although the plant produced abundant flowers, it 
was found to be devoid of fruits at the time of 
harvest. A closer examination of several flowers 
of the plant revealed a tendency for the presence 
of supernumerary petals (8 to 10 instead of 5). Some 
of the flowers showed 12 stamens (11) + 1 instead 
of 10. Some of the stamens also appeared to be 
transformed into sepal-like or petal-like structures. 
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Examination of different flowers of that plant 
showed the following three types of pistils (Fig. 1). 

(1) Normal sized flower with one carpel. 

(2) Slightly bigger flower having bicarpellary 
apocarpous condition. 

(3) Biggest flowers with 8-10 petals, 10-12 
stamens and tricarpellary apocarpous condi¬ 
tion (Fig. 2). 



Fig. 1, Intra-plant variation in Carpel number, 
excluding the longest and rightmost carpel which 
represents the control. 



Fig. 2. A tricarpellate flower with 12 (11 -f 1) 
stamens and 10 petals. 


All the three types of flowers were both pollen 
and ovule sterile and failed to set seeds. Though 


the short gynophores of the apocarpous ovaries were 
fused, the carpels remained free. In addition, many 
of the ovaries in the second and the third case were 
found to have a longitudinal slit through which the 
ovules were exposed. The plant looks abnormal 
having lower height and less number of branches. 

In the family leguminosae, bicarpellary and 
apocarpous condition was reported in C rot ataria 
laburmifolia by Rao^, in Vigna sinensis by Dutta^ 
and Henry Louis^, and in Cajanus cajan by Joshi 
et al^. An obcardate mutant with polycarx>cllary 
and apocarpous condition (with two to three pods 
in each calyx) was reported in pigeon pea by 
Kajjari^. 

The present variant however, differs from the 
multicarpellary mutant of Joshi et al, and obcardate 
mutant of Kajjari in having all the three types of 
flowers {le., mono-, bi- and tri-carpellary) on the 
same plant. It also differs from their mutants by 
having complete pollen and ovule sterility. 

Though multicarpellate condition has already been 
reported in this crop, the present observation appears 
to be the first instance where all the three types 
of flowers (mono-, bi- and tri-carpellary) are found 
on the same plant with concomitant increase in the 
stamens and complete pollen and ovule sterility. 

Department of Genetics S. Venkateswarlu, 

and Plant Breeding, R. M. Singh. 

Faculty of Agriculture, R. B. Singh. 

Banaras Hindu University, 

Varanasi, February 6, 1976. 
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SHORT SCIENTIFIC NOTES 


Telenomus manolus Nixon, A Potential Egg Parasite 
of Groundnut Red Hairy Caterpillar, Amsacta 
albistriga Walker 

The Red hairy caterpillar is a pernicious menace 
to the groundnut crop in India. The crop raised 
in dry land is more prone to the pest than the crop 
in irrigated soils. A search for the natural enemies 
associated with the pest was made in Tamil Nadu from 
August to October, 1974. The results of the study 
are presented in this paper. 

The parasites emerged from the eggs belonged to 
the species, Telenomus menoliis^ which has not so far 
been reported to parasitise the eggs of A. albistriga 
either in India or elsewhere^. 

The results also indicate that the degree of para- 
sitisatioii was as high as 94*3% with 3*8 to 59*4% 
emergence of adult (Table I). The poor emergence 
might be due to multiparasitism or due to existing 
high temperature ranging from 37° to 40° C. The 
high degree of parasitisation observed, suggests that 
this Could be effectively used along with other methods 
to Control this pest. 

Table I 


Degree of parasitisation and per cent emergence oj 
Telenomus manolus in different localities 


Name of 
locality 

No. of eggs 
obsetved 

Per cent 
parasitisation 

Per cent 
emergence of 
pa.rasites 

Kuttupatty 

307 

76*2 

59*4 

Sanarpatty 

163 

83-4 

41*2 

Natham 

268 

90-6 

20*6 

K appal ur 

236 

84-7 

21*5 

Sekkanoorani 

283 

94-3 

3-8 


The authors are thankful to Dr. R. W. Fennah, 
Director, British Museum, Commonwealth Institute 
of Entomology, London, for his kind help in identifying 
the parasite and providing informations on its 
distribution. 

Dept, of Agrl. Entomology, V. T. Sundabamurthy*. 
Tamil Nadu Agrl. S. Jayarai*. 

University, M. Swamiappan. 

Madurai-625104, India? 

January 21, 1976. 

* Present "address : Department of Agricultural 
Entomology, Tamil Nadu Agricultural University, 
Coimbatore-641003 (India). 
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Larval Colour Mutants of Culex fatigam 

Interest in formal genetics and cytogenetics of mosqui¬ 
toes ha.s grown considerably during recent years. The 
development of resistance to chemicals and the un¬ 
equivocal demonstration of its genetic basis have under¬ 
lined the need for extensive genetic studies of mos¬ 
quitoes, especially of the vector species. This interest 
in mosquito genetics has been sustained mainly by the 
continuing discovery of new mutant forms. At present 
a few mutants are known in the genus Cidex, Laven’s 
review (1967)^ of the Genetics, speciation and Evolution 
of Culex pipiens is a distinct landmark. 

The seven laboratory strains of Culex fatigans, the 
chief vector of filariasis in the tropics, used in the pre¬ 
sent studies have given ample evidence of the exist¬ 
ence of extensive genetic variability (Shetty, 1974)^. 
Five larval colour mutants of Culex fatigans have been 
established. These mutants are golden yellow {go), 
green {g), brown {br), greyish brown {gb) and dark 
{da). The mechanism of inheritance of these mutants 
was found to be controlled by a single autosomal reces¬ 
sive factor. Crossing experiments between the wild- 
type and these mutants gave a perfect 3:1 ratio in 
Fa. The test cross progeny of the F^ heterozygotes 
yielded the expected 1:1 ratio, confirming monofacto¬ 
rial recessive pattern of inheritance, thus indicating 
that these mutants are recessive and autosomal. 

The mutations mentioned heie and others reported 
by us elsewhere (Chowdaiah and Shetty, 1976; Shetty 
and Chowdaiah, 1976)^’'^ which are a part of this con¬ 
tinuing search for a better understanding of the genetic 
system of Culex fatigans offer interesting possibilities 
for future work. 

This work was supported in part by a grant from 
the Indian Council of Medical Research, 

Department of Zoology, N. Jaya Shetty. 

Bangalore University, B. N. ChoVvdaiah. 

Ba.ngalore 560001, July 31, 1976. 
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Discovery of Fossiiiferous Eocene Rocks from 

Shankarpur, Tehri District, Uttar Pradesh 

The Subathu beds Eocene are the only known marine 
sediments of Teritiary age in Himalaya. They have 
been found to occur in two structural settings, namely, 
(i) Autochthonous Eocene belt occurring to the north 
of the Siwalik sediments ar d separated from it by the 
well-known tectonic feature known as Main Boundary 
Fault. It attains best development towards west cf 
Subathu-Bilaspur area of Himachal Pradesh and thins 
out towards south-east and is considered to disappear 
about 20 kms. east cf Nahan tPascoe, 1962), (ii) isolated 
patches of Eocenes occurring c\er the rocks of Nappe 
zone and also as windows within this zone. Between 
DehraDun and Rishikesh, it has been reported to occur 
in two tectonic windows, Bidhalna and Pharat (Auden, 
1936). 

Recent work in Rishikesh area has revealed the 
presence of a belt of rocks comprising dark grey 
carbonaceous shales, quartzites, grey silliceous limestone, 
greenish and purplish shales, colitic and sandy lime¬ 
stone. The colitic limestones are fossiiiferous and 
contain broken shell fragments of pelecypod and corals^ 
etc. 

This belt is exposed between Shankarpur (30° 10' 10" : 
78° 15' 05") in the west to Bidasni (30° 59' : 78° 18') 
in the east. Further eastward extension of this belt 
is yet to be traced. The fossiiiferous limestone occurs 
in a number of bands interbedded with purple and 
green shales. To the south, this belt is bounded by 
the Main Foundary Fault, south of which Siwaliks 
are exposed. In the north, it is overlain by the rocks 
of Krol Nappe. 

Presence of fossiiiferous limestone in this belt 
together with analogous structural disposition with 
Subathus of the Main belt in Himachal Pradesh, suggests 
that it may be the continuation of the autochthonous 
Eocene belt. Detailed work is in progress. In 
view of the importance of Tertiary sediments for oil 
exploration in the foot-hill zone of Himalaya, the 
discovery of these rocks is thus of considerable 
significance. 

Himalayan Geology Division, B. N. Raina. 
Geological Survey of India, G. Kumrar. 

Northern Region, J. N. Dhaxjndiyal. 

11-B, H Road, Mahanagar Extension, 

Lucknow 226006, August 16, 1976. 
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A New Disease of ‘Kopak’ (Celba pentandra Gaertn.) 
Caused by Colletotrichum gloeosporioides (Per. ex 
Fr.) von Arx 

During the month of September and October 1975-76 
many of the plants grown in nursery garden of Horti¬ 
culture, Agricultural University, Jabalpur, showed 
severe leaf-spot and die-back symptoms. The disease 
affected the plants at all stages of growth but is 
very destructive in young stages. The size of the 
spots increased with age and finally two or more spots 
coalesced developing big necrotic areas covering nearly 
the entire leaf-let. Leaf scars were generally fouad 
to be the site of infection. Isolations from diseased 
portions of stems, leaves and petioles always yielded 
a species of Colletotrichum. 

Pathogenicity tests were carried out on three to four- 
month old plants by spraying an aqueous suspension of 
conidia from 15 days old culture for 48 hours at high 
humidity. Suitable controls were also maintained. 
The disease symptoms appeared within 8 days. A 
similar Colletotrichum species was recovered from the 
artificially produced disease. 

The characters of conidia of the Ceiba isolate are in 
agreement with those of C. gloeosporioides (Pers. ex Fr.) 
Von Arx^. The causal organism is identified 
C. gloeosporioides (Pers. ex Fr.) von Arx^ and Rajak^. 

This is the first report of this fungus causing disease 
of ‘Kopak’. The culture has been deposited in Plant 
Pathology Dep.artment, J.N. Agricultural University, 
Jabalpur. 

Department of Plant Pathology, N. D. Sharma. 
J. N. Agricultural University, A. C. Jain. 

Jabalpur-482 004, M.P., India. 

June 23, 1976. 
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Occurrence of Pkoma exigua Desm. on Sunflower 

During Kharif 1975 numerous dark-brown to black 
lesions of various sizes and shapes were found on oldej 
leaves of sunflower in association with those caused 
by Alternaria helianthi. The surface of these lesions 
was rough and had a dark-grey or black sheen. Iso¬ 
lations from such lesions consistently yielded a pycni- 
dial fungus which was identified as Phoma exigua 
Desm. (C.M.I. Acc. No. I.M.I. 1986 21). This isolate 
does not produce any pigment or crystal on Malt- 
agar plates.^ 


Short Scientific Notes 



VoL 45, No. 21 1 
Noy. 5, 1976 J 


Short Scientific Notes 


77:7 


Phoma oleracea var. helianthi-tuberosi^ and another 
species of Phoma^ are known to attack sunflower. 
Pathogenicity test conducted with the isolate on 1- 
month old seedlings of sunflower (EC 68413) at 25°-30°C 
under humid conditions showed that the fungus is a 
weak parasite, capable of producing only minute lesions 
on leaves but readily enters the host thi-ough bruishes 
or wounds. This is the first report of Phoma exigua 
occurring on sunflower from India. A culture of this 
fungus has been deposited with the Indian Type Culture 
Collection, I.A R I., New Delhi, under Acc. No. 2062* 
We are grateful to Dr, A. Johnston and Dr. E 
Punithalingani, C.M.L.Kew, England, for identification 
of the fungus. Thanks are also due to Dr. J. N. Kapoor 
and Prof. V. V. Chenulu, for useful criticism and keen 
interest in the work. 

Division of Mycology and T. P. Bhowmik^ 

Plant Pathology, Amar Singh, 

Indian Agricultural Res. Inst., 

New Delhi 110012, 

India, July 10th, 1976. 
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Two Additional Hosts of Alternaria helianthi 

Alternaria helianthi is known to cause a severe leaf 
spot disease of Sunflower (Helianthus annuus L,) 
resulting in a appreciable loss in yield, seed weight 
etc.^’^ . In a study on reaction of large number of 
sunflower germ plasm m?.teraial and other related 
species, it was observed that H. debelis and H. argo- 
phyllus to be infected by A. helianthi. H. debelis was 
highly susceptible throughout its growth period while 
H. argophyllus was highly resisrani and infection 
occurred only under prolonged warm humid conditions. 
A normal feature observed in the case of H. argophyllus 
was, that, the foci of infection was generally leaf axil, 
resulting in the death and drooping of the leaf, although^ 
the leaf spot symptom was not uncommon. The two 
isolates of A. helianthi from the above hosts did not 
differ in any way from the sun ower isolate and were 
cross inoculatble. 

Thainks are due to Dr. H. C. Govindu, Senior 
Professor, for facilities. 

AlCRP on Sunflower T. B. Anilkumar. 

University of Agricultural Sciences, M. N. L. Sastry, 
H-bbal, Bangalore-560024, A. Seetharam. 

September 20, 1976. 


1. Anilkumar, T. B., et.al.^ Curr.^Sci.y 1974, 43, 93. 

2. Anonymous, Annual Report^ AICORP (Sun¬ 

flower), U.A.S., Bangalore, 1976, 


PROTEACEAE 

by 

Prof. C. VENKATA RAO 

Royal 8vo., Pp. 224 Price Rs. 34*00 $ 11.00 Sh. 68 

“.A most useful summary of our present knowledge of the 

group designed to stimulate interest in the difficult problem of the evolution 
of the floras of the southern hemisphere.” 

The monograph furnishes an extensive bibliography and is profusely 
illustrated with 75 text-figures comprising more than one thousand individual 
illustrations besides nine halftone plates and a colour frontispiece. 

Copies can be obtained from 

THE SALES & DISTRIBUTION OFFICER 
PUBLICATIONS 8c INFORMATION DIRECTORATE. CSIR 
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REVIEWS AND NOTICES OF BOOKS 


Handbook o£ Mycology, Part II : Basidiomyce- 
tes and Fungi-Imperfecti. (2nd edition). By 
M. N. Kamat. (Prakash Publishing House, 
Pune 411 002), 1976. Pp. 1-165, 25 x 19 cm. 
Price Rs. 15. 

After a frontispiece showing the photographs of 
eminent mycologists and plant pathologists and a 
preface to the first and second editions, a general 
account of the Basidiomycetes is followed, which 
includes laboratory exercises ; next an account of 
the Fungi-Imperfecti on the same model, like topics 
and laboratory exercises are given. In the 
appendices, there is an account of Lichens, Keys 
to Important Genera, Monographs, Reviews and 
related topics. As the author states, this second 
edition has been primarily enlarged to meet the 
needs of Indian students and teachers and has been 
comprehensively revised and enlarged to include new 
figures and plates. In general, the treatment is 
satisfactory and useful to the students. The line 
drawings form an additional feature of this book. 

Since the bias given is for a text-book, and 
though the author expresses regrets for 'printer’s 
devil’, this cannot be accepted. It is seen that 
there are a number of spelling mistakes and 
adequate care should have been taken for careful 
editing and proof-reading. Even the initial of such 
a well-known mycologist like Dr. M, J. Tirumala- 
char is wrongly given. Further, such references as 
Boss (1927), Brown (1940), Kulkarni (1965), 
Rajendran (1969) are not cited in the reference. 
The citation of literature is very unsatisfactory and 
the abbreviations of journals should have been 
strictly according to the World List of Periodicals. 
For reference No. 73 on page 28, no particulars 
are given and for reference No. 79 on the same 
page, the year of publication is not given. Again, 
in the keys to important genera, no- uniformity has 
been maintained and the keys would have been 
appropriate and meaningful if the dichotomous 
method was strictly followed. A list of Errata if 
included would have considerably brought down 
these shortcomings to some extent. 

K. Stjbramanyam. 


Marine Science Communications (Vol. I, No. 1) . 
(Marcel Dekker, Inc., 270, Madison Avenue, New 
York 10016, N.Y.), 1975. Pp. 100, Annual Sub¬ 
scription : $ 35.00 per volume, single issue 

$ 7.50, Postage and handling charges for outside 
U.S. $ 6.50. 

Environmental protection has become a key 
concept at present and the major focus of marine 
policy for the seventies is the concern for the 
preservation and improvement of the marine 
environment. The need for extensive knowledge 
of marine environment is now very much greater 
than ever before and is very pressing. The marine 
sciences have considerable practical justification and 
also afford an excellent introduction to scientific 
method and to interdisciplinary scientific enterprise. 
Necessarily therefore marine science should have 
a loose partnership of disciplines and the results 
from such an interdisciplinary approach naturally 
complement and catalyse each other, thus establish¬ 
ing a healthy tradition of bringing out interdiscipli¬ 
nary information. 

A welcome addition, therefore, is Marine 
Science Communications, which is devoted to basic, 
applied and ocean systems research, presenting a 
broad spectrum of information to marine scientists. 
Six scientific articles published in Vol. I, No. 1 
represent very well the above objective and are of 
high quality. 

A very gratifying fact about the journal is 
publication of articles within 3 to 4 months’ time 
from the date of receipt if accepted without modi¬ 
fication. This is an excellent incentive and the 
International Educational Board deserves our full 
support. 

There is no doubt that this scientific journal, of 
excellent quality and production, will be found to 
be extremely useful by all marine scientists. 

R. Natarajan. 


6126/76. Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-560006 
and Printed at The Bangalore Press, Bangalore-560018. 





DOUBLE STRANDED POLYNUCLEOTIDES: TWO TYPICAL ALTERNATIVE CONFORMATrONS 

FOR NUCLEIC ACIDS 

V. SASISEKHARAN and N. PATTABIRAMAN 
Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560012 

Abstract 

Two typical alteniative conformations for double stranded polynucleotides wi h Watscn-Cnck 
base pairing scheme are presented. These types avoid tangling of the two chr.ins. Representative 
models of these types with two different vievs, to show the similaiity and dissimila.iity between these 
models and the Watson-Crick model, are given. , 


Introduction 

HE well-known Watson and Crick modeU for 
DNA is; a right handed double helix. Our 
extensive work, carried out on the analysis of helical 
conformations for double stranded polynucleotides 
with antiparallel chains revealed that both right 
and left handed double helices are stereochemically 
possible. Based on our analysis, a type I model, 
employing Watson-Crick base pairing and conforma¬ 
tions for the nucleotides, as observed in single 
crystals, was presented’*' in which the polynucleotide 
chain had both right and left handed segments. 
This immediately avoids the tangling of the two chains 
and hence has, in addition, other advantageous 
features over the Watson-Crick model. Since then 



Fig. 1. {a) Schematic diagram of right and left 
handed helices; {b) Polynucleotide backbone; (c) 
The two types of linking right and left segments 

At the Divisional Review of the Chemical and 
Biological Sciences, Indian Institute of Science, 
Bangalore, February 23, 1976. 


a detailed conformational analysis carried out by 
using an IBM 360/44 computer has revealed two 
typical conformations based on the orientations of 
the sugars of the chain. These two types of 
conformations arle energetically more favourable 
than the Watson-Crick double helix. The present 
paper outlines these two alternative conformations. 

Right and Left Handed Double Helices 

Figure 1 {a) shows the schematic diagram for r'ght 
and left handed double helices (with antiparallel 
chains) with base pairing shown as dotted lines. 
The dihedral angles (which are restricted)- about 
the various single bonds in the backbone and the 
side chain (base) dihedral angle about the glycosidic 



Fig. 2. Shematic view of the models (Types I and 
II) to show lateral separation of the two chains. 

bond are shown in Fig. 1 {b). The regions of back¬ 
bone dihedral angles for the possible right and left 
handed double helical conformation have already 
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been given-. Further analysis of the regular helices 
with antiparallel chains and with the number of 
residues per turn /2 10 and height per turn 

3-4, restricted these possibilities to a few. Suffice 
it to say, that sterically both left and right handed 
conformations can be obtained with gg, gt and tg 
conformations about the C 4 -C 5 ' bond with the 
corresponding conformations about the P-0 bonds. 
Most interestingly, our analysis of the conformation 
about the glycosidic bond (for a nearly perpendi¬ 
cular orientation of the bases as in B DNA) indicates 
two alternating regions for right and left handed 
helices. These are {a) for the right handed helix 
(1) normal anti region x < 90° and (2) syn region 
180° < X < 240°, and (b) for the'left handed helix ( 1 ) 
low anti region x< 0 ° and ( 2 ) high anti region 
X > 90°. The exact value in each case would 
depend on the backbone dihedral angles as well as 
the puckering of the sugar. The flexibility of the 
sugar puckering was taken into account as described 
earlier-. It may be worthwhile to mention here 
that right and left handed helices can have the 
same radius for the phosphorus atom 9 A) but 
at the same time have different radii for the C^' 
atom. In such a case the radius of atoms in 
the left handed helix is larger by 0-5 A than the 
radius of the atoms in the right handed helix. 
However, the Fourier transforms of both the models 
are very similar. The other features of the right 
and left handed double helices will be discussed in 
greater detail elsewhere. 

The Two Types of Conformations : I and II 

There are two typical ways [Fig. 1 (c)] by which 
the right and left handed segments can be joined 
to form a double stranded polynucleotide chain 
having Watson-Crick base pairing but which would 
avoid tangling. For a repeating unit of ten base 
pairs, roughly half a turn of the right handed double 
helix can be flinked to the corresponding half a turn 
of the left handed double helix. In type I, the right 
handed segments and are joined to the 

left handed segments Aj, A,' and B^R^' respectively. 
If the left and right handed segments are joined 
this way, the orientations of the sugars of the chain 
are in the same direction (shown in the diagram by 
the vectors In the type II structure,, 

the right handed segments A^^A,/ and are 

joined to the left handed segments B/Bj and 
Al^Aj^ by an inversion of the left handed segment 
such that the chain directions 5^ to 3 ' and 3 ' to 5 ' 
are preserved. In such a structure the sugars in 
the right handed segment are pointing roughly 
opposite to the sugars in the left handed segment 
(shown by the vectors C./ -> O/). 

Both the type I and type II structures involve 
‘folds’ or ‘bends’ along the chain and these folds 
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occur in pairs approximately after every five base 
pairs. Since there is flexibility about the backbone 
of the polynucleotide chains-, there can be a family 
of folds. In the representative models for each 
type shown, we have used the types of fold which 
we consider as plausible. Apart from the types of 
folds, the main feature of both the structures is the 
value of X for the base pair. In the type I structure, 
if a normal anti conformation (x<90°) is used 
for the right handed segment, then the left handed 
segment has a value for x > 90° (high anti region). 
In type II, for the normal anti conformation of 
the right segment, the left segment has x ^ 0 (low 
anti region). Similarly, for the syn conformation 
of the bases in the right handed segment, both 
types I and II are possible, but with the x values 
interchanged for the left handed segments. The 
syn conformation was not investigated further. 

Thus in both types I and II, the two polynucleotide 
chains have a wavy structure and avoid intertwining 
(Fig. 2). Both have alternating right and left 
segments along the length of the chain and have a 
pair of folds in each repeating unit. In type I, the 
sugars point roughly in the same direction in both 
the segments which have normal bases stacked. In 
type 11 , the sugars in the adjoining segments are 
inverted ; that is, point in opposite directions. This 
structure has the base in the adjoining segments in 
inverted positions and stacked accordingly. 

The Need for Folding 

It is clear that as the conformational energy 
difference between the various types of backbone 
conformations of the monomer unit of the poly¬ 
nucleotide chain is small"the conformations of 
the chains are mainly determined by the base-base 
interactions apart from hydrogen bonds. As the 
Watson-Crick base pairing has been maintained in 
our models, the essential difference between our two 
structures and the Watson-Crick model lies in the 
mode of stacking of bases. The stacking energy 
between any two bases in different orientations and 
when separated by various distances was therefore 
investigated. A detailed report is under preparation 
(Sasisekharan and Gautam Gupta). The results of 
interest to us are the following : In the case of 
cytosine (C), stacking is achieved only for inter¬ 
actions between normal C and inverted C. The 
normal base-base interaction is repulsive and becomes 
attractive only when one C inverted. This agrees 
with the calculations reported earlier^ ; similar con¬ 
clusions hold for G-G interactions. Thus a G-C 
pair followed by another G-C pair will be highly 
stable when one of the G-C pairs is inverted ; the 
energy difference is more than 10 kcals/niole. Thus 
a C-C (or G-G) base sequence along the poly¬ 
nucleotide chain can bring about a fold in type E 







Fig. 3. A Model of type I—^Two views. 


f IG. 4. A Model of type II—^Two views. 
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For A-A, both (normal base)-(normal base) inter¬ 
actions and (normal base)-(inverted base) inter¬ 
actions have nearly the same energy. For T-T, the 
normal (base)-(base) interaction is small ; however, 
it is lower than the interaction energy between a 
normal base and an inverted base. 

In the case of purine-pyrimidine (or pyrimidine- 
purine) sequences (normal base)-(normal base) 
stacking is favoured. However, depending upon the 
sequence, either a right or a left stacking of bases 
is preferred. Thus, in a sequence GpC, the stacking 
is right handed whereas in CpG the stacking is left 
handed. As a consequence, sequences like CpG 
can involve a right to left fold in type I. Similarly, 
for ApT and TpA respectively, right and left stack¬ 
ing of bases can occur ; however, the energy 
difference is small. 

Representative Models of Types I and II 

A representative model for type I with two 
different views is shown in Fig. 3. Here, we have 
used the gg conformation about the bond 

for the right handed segment of the chain« and gt 
conformation for the left handed segment of the 
chain. The gt conformation has already been 
observed in a crystal structure". It may be woHh- 
while to mention that the gg conformation for the 
left handed segment is also possible for this model. 
As regards the two types of folds, one involves a 
change from gg to gt conformation about the 
bond as has been used in the kinky helix^. 
The other involves a change from gg to tg conforma¬ 
tion. Again, the tg conformation has also been 
observed in a crystal structure^. For the right 
handed segment, the C 2 ' endo conformation for the 
sugar has been used. For the left handed segment 
the C 3 ' endo sugar has been used. 

A model for type II with two different views is 
shown in Fig. 4. The conformation employed about 
the C 4 -Cr/ is gg for both the right and the left 
handed segments. The sugar puckering employed 
is Go' endo in the right handed segment and Co' 
endo exo for the left segment. Here one fold 
is achieved by employing g+g+ conformation about 
the P-0 bonds. This conformation has been 
observed in two crystal structures^o-ii^ jhe other 
fold is achieved by slight modifications of the con¬ 
formations about the various single bonds that are 
employed for the right handed segment. One viev/ 
of both the types resembles the typical Watson- 
Crick model. However, the other view, taken at 
90° from the first one, reveals marked differences 
and clearly shows the lateral separation of the two 
chains without intertwining. 

Other types of puckering could be employed 
in both these models. Also, the puckering 


of the sugars at the folds could be different. In 
both the models we have maintained the radius of 
the phosphorus atom to be very nearly 9 A. This 
could also be varied if necessary, and the width of 
the two segments could also differ. 

The Fourier transform of these models has not 
been computed, as the mathematics of the same has 
to be worked out. However, the Fourier transforms 
of the corresponding left handed and right handed 
helices are similar. It is clear that these types of 
structures could be built with folds at other levels 
and not necessarily after every five base pairs. These 
types of arrangements have more degrees of free¬ 
dom and hence flexible. As the models presented 
here are tentative, we do not wish to discuss their 
geometrical properties. Full details of the two 
structures will be published elsewhere. 

Conclusions 

The purpose of the present paper is to show that 
double-stranded polynucleotide chains having base 
orientation as in B DNA can be constructed in two 
typical ways without tangling. The two types of 
arrangements appear to bend more readily than the 
conventional double helix. The preliminary model 
building indicates that a minimum of three base 
pairs are necessary between any two folds. In a 
nucleic acid chain, where we have a sequence of 
bases, we believe that both the types could be present 
in a single molecule. In such a case DNA need not 
be a double helix throughout and such a structure 
has a number of attractive features and these will 
be dealt with elsewhere. 

Note: A paper “A possible conformation for 
double-stranded polynucleotides” has just appeared 
in the Proceedings of the Nat'onal Academy of 
Sciences, USA, Vol. 73, No. 9, 1976, pp. 2959- 
2963) which describes a model similar to the type I 
structure presented here. We thank Professors H. 
Sharat Chandra and O. Siddiqi for drawing our 
attention to this report. 
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KINETICS OF DECOMPOSITION OF NITROUS OXIDE OVER NICKEL TITANATE 

G. NAGASUBRAMANIAN, B. VISWANATHAN and M. V. C. SASTRI 
Department of Chemistry, Indian Institute of Technology, Madras 600 036 


account of their greater chemical stability, 
structural reproducibility and catalytic activity 
than their parent binary oxides, ternary oxides of 
transition metals have generated wide-spread interest 
in recent years as catalysts of choice for a diverse 
variety of catalytic reactions. As part of a general 
study of the catalytic properties of these oxides, the 
kinetics of decomposition of nitrous oxide were 
studied on a series of titanates, with a view to 
evaluating the usefulness of this reaction for com¬ 
parative assessment of their catalytic activities for 
oxidation reactions. No report is available of any 
previous study of this reaction over ternary oxides. 
The results obtained with nickel titanate are reported 
in the present communication. Similar results were 
obtained with the titanates of cobalt, manganese, 
magnesium, barium, strontium and calcium. 

Nickel titanate was prepared by the method of 
Saikali et al.^. Its composition (NiTiO.^) and 
ilmenite structure were established by chemical 
analysis and X-ray diffraction, BET surface area 
determined with nitrogen at — 198°C = 3*14 
m^/gm. Nearly pure N^O, was further purified by 
selective freezing at — 78° C. 

The kinetics of N 2 O decomposition over nickel 
titanate were studied in the temperature range 
440-510° C in a quartz reactor, with closed circuit 
recirculation using an all-glass electromagnetic 


pump. The decomposition rate was followed by 
noting the increase in pressure as a function of 
time. After each kinetic run, the catalyst was 
“prepared” for the next run, by evacuation at 
520° C for 6 hours followed by 8 hours exposure 
to oxygen (100 torr) at the temperature of the 
next run and a short evacuation at the same tempera¬ 
ture for 3 minutes. This procedure for surface 
restoration was found to yield reproducible results 
in repeat runs. 

Winter-, who studied the decomposition of nitrous 
oxide over rare earth oxides, noted that different 
rate equations were to be used to express the 
kinetics of the decomposition at high and low 
pressures, namely, 

_ ^Pn.>o _ 

dt (p,./r2» 

at N 2 O pressures > 200 torr (I) 

and 


at N 2 O pressures < 50 ton (II) 

The same duality of kinetic behaviour at high and 
low NoO pressures was observed in the present 
work also, as may be seen from the consistency of 
the K values (low standard deviations) calculated 
with the appropriate rate expressions (vide Table I). 


Table I 

Values of rate constants deduced from differential equations I and II 


Values of rate cor slants (/c) 


^'(cm’/2 min"^ m-^) x 10+^ /c(min-^ irr-) x 

Temp. °C (above 200 Torr) (below 50 Ton) 



Equation I 

Equation II 

Equation I 

Equation II 

440 

2-24±0-182 

5*44±1-71 

3-66±0-76 

9-7±0 036 

460 

3-85±0-l 

6-59±l*41 

4-37d=0*92 

13-7d::0*7 

490 

5-29±0*l 

4-49±0'8 

. 7-76dil'85 

15*7±0*04 

510 

8-3±10'27 

11'9±2'92 

I2*99dz4-14 

27-liOll 
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Table II 

Comparison of rate constants deduced from differenti al and integral rate equations 

Values of rate constant {k) _ ___ 

Temp. Above 200 Torr _ Below 50 Torr 

From Eqn. I x lO"^* From Fig. 1 x lO"*"* From Eqn. II x 10"^^ From Fig. 2 x 10"^^ 


440 

2-24 

2*2 

9*7 

10*1 

460 

3*85 

3*82 

13*7 

14*0 

490 

5*29 

5*57 

15*7 

15*7 

150 

8*31 

8*27 

27*1 

27*5 



at pressures > 200 Torr. 


This could also be demonstrated by using the 
integrated forms of the two rate-expressions^, 
namely, 


kt = (Pi + P 2 )'/ 


iin + + + 

1 L(Pi+P2y'^- (Pi-fP)’'' 


+ PoT'^ 

, (Pi + py'^ j ^ “ 

(Pi 4-P 2 y/^^ * ^ 

where 2 P 2 = initial pressure of N 2 O (> 200-ton 
2 P = pressure of N^O decomposed at time 
Pj = initial pressure of Oo, and 

log Pn^ (< 50 torr) = - + C. (1 


plots of the experimental data substituted in these 



Fig. 2. Plots of Equation IP for decomposition 
ai pressures < 50 Torn 

equations are shown in Figs. 1 and 2, respectively. 
The linearity of these plots and the closer agreement 
between the value of the rate constants {k) deduced 
from the two sets of equations, shown in Table II, 
confirm the validity of these equations in the 
respective pressure regimes. 


Table III . 
Kinetic parameters 


Catalyst 

E„ 

(kcals/mole) 

ko 

(cmV“ 

min“^ ni~“) 

k at 500 
(cm^/^ 
min“^nv^ 

NiTiOa 

18-H 

24-4 

8-65 X lO-" 

NiO 

39-5 

198.* 3 

7-46 X 10-’ 

TiOo 

390 

0*928 

M 6 X ] 0-^* 


The values of the apparent activation energy (E^) 
and the frequency factor (k^) for N 2 O decomposi¬ 
tion on NiTiO.^, NiO and TiOo, above 200 torr in 
the temperature range 300-360® C for NiO and 
440-510® C for NiTiOg and Ti02 and the k values 
at 500® C (computed temperature) are given in 
Table III. The higher catalytic activity of NiXiO^ 
relative to its constituent binary oxides, i.e., the 
operation of a catalytic synergetic effect, is evident 
from these data. 


1. Saikali, Y. and Paris, J. M., C.R, Acad. Sci., 

Paris, Sere., 1967, 265 (19), 1041. 

2. Winter, E. R. S., J. Catalysis, 1969, 15, 144. 

3. —, Discussions Faraday Soc., 1959, 28, 183,^ 
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SYSTEMATICS IN TOTAIJ (/?, 2n) CROSS SECTIONS AT 14 MeV 
K. C. GARG AND C. S. KHURANA 

Nuclear Science Laboratories, Department of Physics, Panjabi University, Patiala 147002 


Abstract 

The 14-15 MeV («, 2«) cross sections are found to depend mainly on the a.symrr.etry para¬ 
meter and the Q-value. No shell eifects are found to exist in these cross sections. The total 
(/ 7 , In) cross sections are found to be well predicted by an empirical relation which takes into 
account the Q-value and the asymmetry parameter in addition to the geometrical cross section. 


rpHERE have been some attemptson the syste- 
matic study of the (n, In) cross sections at 
14-15 MeV energy of the incident neutrons. 
Bormann^, Strohal et ol.^ and Chatterjee et al.^ 
describe the shell effects to be predominant effect 
in (n, 2n) cross sections, whereas Hille- has observed 
no such effects. He has found a strong dependence 
of the (n, In) cross sections on the asymmetry 
paramyeitier. -W© have, however, observed the 
dependence of the {n, 2n) cross sections on both 
the Q-value of the {n, 2fi) reaction and the asymmetry 
parameter. 

We have taken into consideration all the available 
experimental data^>'8 of the (n, 2n) cross sections. 
In order to see the neutron and proton shell effects 
clearly, target nuclei with Z or N equal to 2, 6, 8, 
14, 20, 28, 40, 50, 64, 82, 100 and 126 have been 

chosen for which there exist the total (n, 2n) 

cross sections in literature. The (n, 2n) cross 

sections of these nuclei and the corresponding 

asymmetry parameter have been plotted vs. mass 
number A of the target nucleus on the same plot as 
shown in Fig. 1. The vertical bars in this plot 



bars and the corresponding asymmetry parameter 
(dotted line) versus mass number A of the target 
nucleus with Z or N equal to 2, 6, 8, 14, 20, 28, 40, 
50, 64, 82, 100 and 126. The curves are arbitrary 
lines showing the trend. 


include the reaction cross section values reported 
by different authors for each case. It is obvious 
from this plot that with the increase in A, it is the 
asymmetry parameter which influences the (n, 2n) 
cross section. The simultaneous effect of the Q-value 
and the asymmetry parameter is manifested in plots 
(a), (h) and (c) of Fig. 2, where the (n, 2n) 



Fig. 2. Experimental total (n, 2n) cross sections 
at 14-15 MeV versus the proton number Z of the 
target nucleus. Plots (a), (b) and (c) correspond 
to the neutron number 28, 50 and 82 respectively. 
Q-value and asymmetry parameter of each target 
nucleus is given in the figure. 

cross sections are plotted vs. atomic number Z of 
the target nucleus for three neutron numbers of 
28, 50 and 82. All these cases show that as the 
Q-value becomes more and more negative and also 
as the asymmetry parameter decreases, the {n, 2n) 
cross section decreases accordingly. Np sbel} 
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effects are observed corresponding to the magic pro¬ 
ton numbers. Clearly the Q-value and the asymmetry 
parameter affect the (n, In) cross sections. 

The strong dependence of the {n, In) cross sec¬ 
tions on the asymmetry parameter and the Q-value 
aroused the need to formulate the following empirical 
relation for the total cross section value at 14—15 
MeV : 

^(n,2n) = 

[exp Q{ 0*25^ - 0 - 36^2 _ ^ (j) 

For 14-15 MeV neutrons 1 and with = 

1-2/, the geometrical cross section 7rR^2(Ai/3-f_ ^ 2 ) 
becomes 45*2 1)- and so relation (1) can 

be re-written as : . 

-45-2(A'^3 + IP 

[expQ{0 25 0-36^-2 - y}] (2) 

where Q = Q-value of the (n, In) reaction 

■ ^ = Asymmetry parameter ' < 


and 7 is a constant which is different for different 
ranges of the asymmetry parameter as listed below : 


7 = 0*36 

for 

0 < |< 0-040 

7 = 0-24 

for 

0-040 <|< 0-063 

7 = 0-10 

for 

0-063 <| < 0-087 

and 



7 = 0*033 

for 

^>0-087 


This empirical relation predicts the total (n, 2n) 
cross sections within 10% for all nuclei with a very 
few exceptions in the case of low ^-values. 


1. Bormann, M., Nucl. Phys., 1965, 65 A, 257. 

2. Hille, P., Ibid., 1968, 107 A, 49. 

3. Chatterjee, S. and Chatterjee, A., Ibid, 1969, 

125 A 593. 

4. Strohal, P., Cindro, N. and Eman, B., Ibid,, 

1962, 30, 49. 

5. Kondaiah, E., TJ.F.R. Preprint No. NP, 1974, 

1 . 

6. Kao, T. H. and Alford, W. L. Nucl Phys., 

1975, 237 A, 11. 

7. Qaim, S. M., Ibid., 1974, 224 A, 319. 

8. — and Grace, C., Ibid., 1975, 242 A, 317, 


SHORT PERIOD WAVES IN THE F2-REG:ON DURING MAGNETICALLY DISTURBED PERIOD 

B. MADHUSUDHANA RAO and B. RAMACHANDRA RAO 
Space Research Laboratories, Department of Physics, Andhra University, Waltair 


acoustic waves in the F-region occur either 
due to natural sources^'^ or due to artificial 
reasons-^”'’. The aim of this report is to present an 
evidence for the presence of' short period waves 
around ‘1’ minute in the F2-region of the iono¬ 
sphere over Waltair. These waves are found to 
occur on magnetically disturbed days. This is 
the first time that such an observation is made. 

The investigations are carried out by taking phase 
path measurements of F2-region echoes at vertical 
incidence on 5-6 MHz pulsed signal at Waltair 
(Geographic 17° 43'N, 83° 18'E, Geomag.7° 24' N). 
The experimental details and the method of analysis 
of the data are similar to those adopted by Reddy 
and Raof>’'i'. The positive slope of the fringes in 
the records illustrated in Fig. 1 indicates an increase 
in phase path and vice versa. The fringe pattern 
in the bottom part of the record corresponds to 
'x' magnetoionic component and the upper part 
relates to that of ‘o' as indicated. The local times 
are indicated. 

The samples of phase path records shown in 
Fig. 1 from {a) to (g) are reproduced from the record 
of F2-region echo, obtained on 19-4-1974. Originally 


this record commenced at 1440 hrs. and the echo 
had both ‘o' and ‘x' componerits slightly resolved 
at a virtual height of about 315 km. Phase path 
variations between 1440—1520 hrs. are smooth and 
continuous with a few quasi-periodic oscillations of 
larger periods (due to regularly observed TIDs) 
superposed on a linearly increasing phase path. 
However during this interval, the sequence of short 
period oscillations is also indicated by just pertur¬ 
bing the smooth variations as . shown in sample (a). 
Around 1518 hrs. phase path variations (record 
not shown) have indicated a perturbation first on 
‘x' and later in ‘o' component. Again a second 
perturbation [indicated by the movement of fringes 
parallel to record length shown with an arrow 
marked ‘p' in Fig. 1 (5)} appeared only on V com¬ 
ponent at about 1522 hrs. and after that, phase path 
variations exhibited the oscillations in an unusual 
way with short period reversals. This is a new 
phenomenon, not noticed during earlier observations. 
Samples (c), {d), {e), (/) show continuous series of 
these oscillations. The sequence of these oscillations 
continued upto 1542 hrs. and finally disappeared 
with a pair of two reversals between 1543 hrs. and 
1548 hrs, as shown in sample (g). 
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Table I 

Details of the four events in which short period waves are observed on phase path records during 

magnetically disturbed days 


Date of event 

Time of occurrence 
in hours LT. 

(LT = UT + 5-5 
hours) 

Maximum value of 3 hourly 
magnetic indices occurred 
during or neighbouring 
interval of the event 

Sum of magnetic indices 
of the day 



Kp 

K 

Kp 

K 

22-3-1974 

1355-1410 

6 

5 

36+ 

30 

18-4-1974 

1330-1430 

6 

6 

38 + 

31 

19-4-1974 

1520-1550 

6 

5 

35 + 

30 

21-4-1974 

1400-1545 

6 

4 

35- 

27 


K—Values obtained from the nearest Magnetic Observatory, Alibag (Geomagnetic 9'5°N). 
Kp —Values published in the Solar Geophysical Data. 


By observing the similarity of the corresponding 
reversals on V and 'x' components in various 
samples of Fig. 1, it can be seen that they occur 
earlier on V component than 'o' by a few seconds. 
Information from magnetic data (Kp values) 
indicated that 19-4-1974 was one of the five most 
magnetically disturbed days with a moderate activity 
all through the day and with a maximum Kp value 
at 6. 



Fig. 1. Phase path variations of F2-region echo on 
5-6 MHz taken on 19-4-1974 showing short period 
oscillations. 


The events of these short period oscillations are 
seen in about four occasions. The details of these 
events and the maximum value of 3 hourly magne¬ 
tic indices (which occurred either within the interval 
or neighbouring interval of the observed event) are 
presented in Table. I. From this table it can be 
inferred that the observed short period oscillations 
occurred consistently around 1400-1500 hrs. Their 
appearance is not noticed in the records obtained 
during the other part of the respective days given 
in Table I. 

The time period between the midpoints of the 
corresponding reversals are measured and twice the 
value of this gives the period of the disturbance 
causing the oscillations at the reflecting height. The 
frequently observed periods are found to range 
between 50-80 seconds. This range of periods fall 
within the short period range of expected acoustic 
waves in the F-region (Fig. 9 of Georges-^). For 
all of these events the occurrence of the disturbance 
is seen first on 'x' component and later on 'o\ These 
time delays range between 10-20 seconds and at 
certain parts of the record time, delays less than 
10 seconds are also noticed. These low values of 
time delays suggest that the observed short period 
oscillations are caused by disturbances travelling 
faster than the normally observed TIBS'!" (Travelling 
Ionospheric Disturbances). This is a possibility in 
the case of acoustic waves. Hence it suggests that 
the observed short period oscillations are caused 
by the propagation of acoustic waves on these 
occasions. 

From the available informa'ion there is no 
evidence to believe that the observed short period 
waves are caused by any source of the type men¬ 
tioned by earlier workers such as tropospheric 
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storms- ''^, earth quakes^, nuclear detonations^’5, etc. 
Hence it is felt that the only source associated with 
the observed oscillations are connected with the 
increased magnetic activity in view of the informa¬ 
tion indicated in Table I. 

Existence of infrasonic waves at auroral latitudes 
at times of polar magnetic substorms is well under¬ 
stood"^. Appearance of such waves at equatorial 
region is not noticed previously. From the observa¬ 
tions discussed here one point to be stressed is that 
the occurrence of the events around local noon is 
in accordance with the occurrence of the geomagnetic 
activity effect on thermospheric density which is 
also maximum during local noon at the equatorial 
region at times of magnetic storms^. Possibility for 
the local generation of shorter period disturbances 
has been suggested by Hinesio in explaining the 
greater speed disturbances at times of high magnetic 
activity. In view of this the present observations 
might be a representative one from a low latitude 


[ Current 
Science 

station like Waltair. However more number of 
similar observations from equatorial stations may 
lead to better understanding of these events. 

Thanks are due to Dr. B. V. Krishna Murty of 
I.S.R.O. (Trivandrum) for useful discussions. 
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STUDIES ON THE CMC OF ANIONIC SURFACTANTS IN THE PRESENCE OF 
NONIONIC SURFACTANTS 

WAHID U. MALIK'% RAMESH BEMBP^ AND R. N. GOYAL 
Chemistry Department, University of Roorkee, Roorkee (U.P.) 


ABSTRACT 

The effect of four non ionic surfactants, viX, Tween 20 and 40, Nonidet P 40 and Nonex 
501 on the CMC of three ionic surfactants, viz., sulphonated phenyl stearic acid (SPSA), sulphonated 
tolyl stearic acid (STSA) and sulphonated xylyl slearic acid (SXSA) has been studied. Tha shift in the 
CMC of the ionic surfactants caused by the addition of nonionic surfactants has been interpreted 
on the basis of mixed micelle formation. 


Introduction 

S URFACE active agents are often mixed together 
to impart special properties (such as higher 
foaming power) to the resulting formulations, which 
find wide applications in industry^. The changes in 
the CMC of the resulting formulations give valuable 
information regarding their properties. A large 
amount of work has been carried out on the change 
of CMC of ionic surfactants as a function of the 
amounts of various additives. However, the effect 
of nonSonic surfactants on the micellisation of 
anionic surfactants has received less attention. Studies 
have therefore been carried out on the effect of four 
nonionic surfactants, viz., Tween 20 and 40, Nonidet 
P 40 and Nonex 501 on the CMC of three alkyl 
aryl sulphonates, viz., sulphonated phenyl stearic 

- Present Address : Vice-Chancellor, Bundel- 
khand University, Jhansi. 

To whom all correspondence may be addressed. 


acid (SPSA), sulphonated tolyl stearic acid (STSA) 
and sulphonated xylyl stearic acid (SXSA). 

Experimental 

The anionic surfactants, sulphonated phenyl-, 
tolyl-, and xylyl stearic acids were prepared by the 
method of Stirton et al.-. Nonionic surfactants, v ’z , 
Tween 20, Tween 40, Nonidet P 40 and Nonex 501 
were BDH products. Surface tension v.y concentra¬ 
tion curves were plotted for each one of these 
surfactants as a criterion of purity. All the surfac¬ 
tants used showed sharp breaks in these .plots which 
indicated their purity and homogeneity. The solu¬ 
tions of sulphonated aryl stearic acids (SPSA, STSA 
and SXSA) were prepared in double distilled water 
and their strengths determined by titrating pH 
metrically against standard KOH. The nonionic 
surfactants were dissolved in double distilled water 
and the solutions allowed to stand overnight to attain 
equilibrium. 
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The CMC's of the anionic surfactants alone and 
in the presence of nonionic surfactants were deter¬ 
mined by measuring specific conductance as a 
function of concentration with a Toshniwal conducti¬ 
vity bridge model CLOl/A using a dip type 
conductivity cell (cell constant = 0-74). It was 
used with bright platinum electrodes because deter¬ 
gents are srtongly absorbed from solution by spongy 
platinum. All measurements were carried out at 
25 ± va ■ , : I, J^ll 

Table I 

CMC values of ionic surfactants {SPSA, STSA, SXSA) 
i 2 t'm press ice of varying amounts of nonionic surfactants 


Concentration 
of nonionic 
in g/dl 

CMC X 10"* M 


SPSA 

STSA 

SXSA 

0-0 

3-00 

3-25 

3-60 

Tween 20 




0-02 

3-15 

3-40 

3-75 

0-05 

3-25 

3*55 

3-90 

0-10 ' 

3-40 

3-70 

4'00 

0-25 

3-50 

3*80 

4'10 

0-50 

No inflection point 

Tween 40 




0-02 

3-20 

3-50 

3-80 

0-05 

3'35 

3-65 

3-95 

0-10 

3-50 

3-80 

4-10 

0-25 

3‘60 

3-90 

4*20 

0-50 

No inflection point 

Nonidet P 40 




0*02 

3-10 

3‘45 

3-70 

0-05 

3-30 

3-60 

3*80 

O'lO 

3*45 

3*75 

3-90 

0-25 

3'55 

3-85 

4'00 

0'50 

No inflection point 

Nonex 501 




0*02 

3*20 

3-50 

3-80 

0-05 

3-25 

3-60 

3*90 

0-10 

3*35 

3-65 

4-00 

0-25 

3-45 

3-75 

4-10 

0*50 

No inflection point 


CMC (by surface tension method) of: Tween 20—0* 106 
xl0-2g/dl, Tween 40—0-071 x lO-^ g/dl, Nonidet 
p 40—0'12 X 10-2 Nonex 501—0-062 x IQ-^ 

g/di- 

Results and Discussion 
The plots of specific conductance versus concentra¬ 
tion of the anionic surfactant show inflections, which 


correspond to their critical micelle concentration 
(CMC). It is observed that the CMC occurs at 
progressively higher concentration of the anionic 
suit actant on increasing the concentration of the 
added nonionic surfactant (Table I). It is further 
observed that the inflections become increasingly 
less pronounced at higher concentration of the non¬ 
ionic surfactant and ultimately disappears when the 
concentration reaches 0-5 g/dl. The effect of non¬ 
ionics on increasing the CMC of the anionics may 
be traced to their effect on the so-called iceberg 
structure in the water^-^ (breaking of the water 
structure) as originally proposed by Frank and 
Bvans'‘> and the formation of mixed micelles^'^. 
The factors responsible for the formation of mixed 
micelles in the mixtures of anionic-nonionic surfac¬ 
tants appear to be : (i) Van der Waals attraction 
between the hydrophobic chains, {ii) hydrogen 
bonding through the ether oxygens of the poly ox- 
ethylene chains of the nonionic species'^’lo and 
(m) electrostatic effects, since the nonionic surfac¬ 
tants are not truly nonionic but possess a small 
positive charge arising from axonium ion forma¬ 
tion!-. The disappearance of the inflection point 
at a concentration of 0-5 g/dl of the nonionic may 
be attributed to the ability of a single ethylene 
oxide chain to solubilize many ionic groups. 
Therefore, beyond this concentration of the non¬ 
ionic, the anionics seem to always exist as mixed 
micelles and hence no transition point is 
possible!^^’!^. 
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LETTERS TO THE EDITOR 


SOLAR CYCLE CONSTANT OF IONOSPHERIC 
ABSORPTION 

The solar cycle variation of ionospheric absorption 
of pulsed radio transmissions at 2-4 MHz measured 
at Waltair during the period 1971-73 has been 
studied to obtain the solar cycle constant 'b' using 
the relation L=:Lq (1 + hR) in which L is the 
noon absorption in dB, R is the Zurich sunspot 
number and L q is the absorption in dB for R = 0. 
Earlier measurements of solar cycle constant 'b' at 
equatorial and low latitudes showed wide varia- 
bilityi“4^ Hunter^ drew attention to this discrepancy 
in the measured value of ‘b' and suggested further 
measurements. Subsequently Mbipom® re-examined 
the ionospheric data at Ibadan with additional data 
on 2-4 MHz echoes obtained during 1966-68. He 
found that 'b' values are in close agreement at 
Colombo and Ibadan. More recently Kotadia et alJ 
studied the solar cycle variation of absorption on 
2-2 and 2-5 MHz at Ahmedabad. The availability 
of absorption data on 2-4 MHz enabled us to study 
the solar cycle variation and to see whether the 


of 9*4 X 10'^. The annual mean value of 'b' obtained 
is 6-1 X 10“^- If the two high values of ‘b’ obtained 
in May and September are omitted, the annual 
mean becomes 5-5 x lO"^. It may not be out of 
place here to mention that the monthly mean 
values, derived from A1 absorption data by Appleton 
and Piggotts showed wide variation from month to 
month while the ‘b" values derived from f data 
were practically uniform throughout the year. The 
variation in the monthly mean values of "b" is 
mainly due to the different contributions of devia- 
tive absorption to the total absorption. 

It is clear from Table II, in which the average 
value of ‘b' obtained in the present investigation, is 
compared with those at other equatorial stations, 
that our value of 'b' is reasonably in good agreement 
with those at other stations and the discrepancy 
observed in earlier measurements are no longer 
evident. One important conclusion from this study 
is that the solar cycle constant at low and equatorial 
latitudes and for E region echoes can be taken as 
5*5 X 10"3 approximately. 


Table I 

Monthly mean values o/ ‘b ’ L = L (1 bR) 



Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Sept. Oct. 

Nov. 

Dec. 

Mean 

b X 10® 

5*7 

4-5 

4*7 

4*5 

81 

5*1 

5*7 

6*6 

9*4 

5*3 

6*4 

6*9 

6* 1 

Lo(dB) 

35 

44 

42 

44 

37 

39 

35 

30 

32 

38 

31 

29 

36 


result is consistent with those at other equatorial 
stations. 

The seasonal control on absorption has to be 
removed to study the sunspot cycle variation. It 
is done in two ways, either by taking 12 month 
running means or by studying the variation for 
each individual month. The latter method was used 
by Appleton and Piggott^ and Lastovicka^ and is 
useful since it gives the parameter 'b' for each 
month. In this method the absorption data is 
grouped month-wise and plotted against Zurich 
sunspot number (obtained from solar geophysical 
data bulletins) and best fit lines are drawn. The 
slopes of these best fit lines give the values of *b' 
and the average values are given in Table I. The 
monthly mean values of the solar cycle constant 'b' 
vary from a minimum of 4*5 x lO'^ to a maximum 


Table II 

Values of solar cycle constant "'h' at aifferent lo w 
latituae stations 


Station 

Frequency 

MHz 

Period of 
cbservation 

i>xlO® 

Ref. 

No. 

Colombo 

2*6 

1964-68 

5*1 

4 

Ibadan 

2*4 

1955-68 

4*9 

6 

Singapore 

2*4 

1954-58 

4*8 

4 

Ahmedabad 

2*2 

1972-75 

6*6 

7 

Ahmedabad 

2*5 

1972-75 

5*0 

7 

Waltair 

2*4 

1971-73 

6* 1 

Present 


work 
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ON THE L-CONVERSION OF THE 77 keV 
TRANSITiON IN 

The radioactive isotope essentially decays 

(98%) to the 77 keV state in which sub¬ 

sequently decays to the ground state (3/2+), The 
nature of the 77 keV transition is of interest from 
the viewpoint of inferring the structure of the 
77 keV state. The transition properties are sum¬ 
marized in the recent Nuclear Data Sheets^. On 
the basis of the Deshalifs model-, the 77 keV state 
was essentially considered as a core excitation state. 
On the other hand in the wave functions furnished 
by Kisslinger and Sorensen^, a large part of this 
state was viewed as of single particle origin. The 
state was also considered on the basis of the 
Intermediate coupling model in the Unified Scheme 
with considerable success^. Since the energy of 
the state is lower than the K-shell binding energy 
in Au (Bj. z= 80*7), K-conversion does not take 
place. In the present experiment, the L-shell con¬ 
version coefficient of the 77 keV transition is 
determined since no such determination was made 
earlieri, although L-subshell ratios were studied. 

A direct determination of the L-conversion 
coefficient is possible from the L-X-ray and the 
77 keV gamma ray intensities recorded with a 
Si (Li) detector. This method, however, is not 
used in the present study since it is hard to correct 
from the contributions of other transitions to 


the L-X-ray. In addition, the 77 keV gamma ray 
is not resolved completely from the X-ray line 
arising due to the K-conversion of other transitions. 
Hence a coincidence method is employed for the 
determination of the L-conversion coefficient in the 
present study, using a Ge-(Li)-NaI (Tl) coincidence 
system with a ND 512 channel analyser. The 
Ge (Li) detector (coaxial 35 cc) is employed to 
detect the K-X-rays associated with the K-capture, 
while the Nal (Tl) detector (li" dia x 1 mm thick 
with a thin aluminium window, attached to DuMont 
6292 photomultiplier), is employed to detect the 
X-rays following L-capture and gamma rays 
associated with the 77 keV transition. The output 
from the Ge (Li) detector is employed to gate the 
multichannel analyzer in which the coincident 
spectrum detected in the Nal (Tl) is recorded. 
The resultant spectrum shows peaks corresponding 
to the 77 keV gamma ray and the L-X-ray. The 
intensities under these lines and Ny obtained by 
graphical analysis are used to estimate the L-shell 
conversion coefficient using the relation 

a, (77 keV) = ^.£-7.1 (]) 

where e ^ and e ^ are the relative photopeak 
efficiences and is the L-shell fluorescent yield 
which is taken as —0*41 ±0*04 from the data of 
Bambynek et al.^. An auxiliary experiment was 
conducted to determine the relative intensities using 
a •'>'^Co source which yielded ej= 0-96 ±: 0-03. 
The final value of the L-conversion coefficient is 
obtained as 

(77 keV) = 2-46 ± 0-26 

which includes an overall error of 10%, essentially 
due to the error in the L-shell fluorescent yields. 
The statistics of counting did not involve more than 
1% error. The theoretical values obtained from 
the computer interpolation programme of Hager and 
Seltzer^ are 

(Ml) = 2-28 

a^(E2) = 12-8, 

The present value of suggests an essentially Ml 
assignment to the 77 keV transitoin. Young et al.,'^ 
obtained a value for the total conversion coefficient 
from their coulomb excitation study as 4-0 ± 0*2 
and employed it for the estimation of the penetra¬ 
tion parameter. Assuming this penetration para¬ 
meter and the value of the mixing ratio derived 
from Mossbauer study (S^ 8*1218 ± 0*0007), 

L-conversion coefficient is estimated with the 
theoretical ‘no penetration’ values. The resultant 
value is obtained as, 

keV) Young = 3*12 ± 0*10. 

A similar estimate, made from the data of Krpic 
et a/.s yielded (77 keV) (Krpic) =2*92 ±0*3. 
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The present result is closer to that of Krpic et al^ 
which in turn means that the present value indicates 
a different penetration parameter. Using the 
present experimental value for the L-shell conver¬ 
sion coejSicient and the theoretical 'no penetration’ 
values, the penetration parameter is estimated to 
be X — 11 ± 3. The value is not inconsistent with 
the systematics of Subba Rao^^, who fitted the 
penetration parameters in an empirical relation with 
M 1 retardation factors. 
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ON THE CONVERSION OF THE 192 keV 
TRANSITION IN “-In 

The 192 KeV transition in the decay of the isomeric 
state is exetnsively used as a standard gamma 

ray for energy and efficiency calibration of Nal(Tl) 
and Ge(Li) detectors. The most widely referred to 
conversion work on this transition is that of 
Hoffmann^ who employed an anthrasene split crystal 
and obtained using peak-to-beta counting method 
= 4-3 ±1 0-4 and = 2-8 ± 0*5. The latter 
value was extracted using the K/L vaule of 2*0 ± 
0*6 The values of K/L and K/L + M obtained 
by other authors- were at variance with the value 
obtained by Hoffmann, values of 1*12 to 2*0 being 


reported. A careful measurement of the K-con- 
version coefficient is therefore carried out in the 
present study. In view of the simple decay scheme 
associated with this isotope, K X-ray-to-gamma ray 
method is applicable in this case. However, a 
Ge(Li) spectrometer system is employed to separate 
out the interfering events from the genuine ones. 

It is well established- that ii^^^In decays by the 
isomeric transition in 96*6% of the cases and by 
electron capture to levels in ii^Cd in the remaining 
3*4% of the cases. The ground state decay of the 
iiHn is mostly associated with the negatron decay 
to ii^cd. The nature of the 192 .keV isomeric 
transition is established to be E4, the connecting 
state characteristics being well established to be 5<- 
and 1+. The internal conversion of the 192 keV 
transition in ^^Hn gives rise to In K X-rays while 
the electron capture decay contributes to the X-rays 
of Cd. However, since the energy difference of 
these X-rays is small, they are counted together. 
The total contribution of the X-rays through the 
electron capture is estimated employing the percent¬ 
age branches, the K-capture probability the 

internal conversion associated with the gamma rays 
associated with Cd and the fluorescent yield of Cd. 
The K-capture probability is estimated using the 
relations furnished by Martin et al^. The K-con- 
version coefficients are obtained from literature^ and 
the fluorescent yields are obtained from the data of 
Barnbynek et al.^. The total contribution to the 
X-ray peak thus estimated is found to be 6%, the 
remaining 94% being due to the conversion of the 
192 keV transition. Since the contribution is small, 
the error associated with the contribution could be 
neglected. Thus, after correcting for the small 
other contributions, the K X-ray intensity could be 
used together with the gamma ray intensity to 
evaluate the K-conversion coefficient using the 
relation 

a,(192keV) . 1 ( 1 ) 

where N’s are the intensities, e’s are the relative 
photopeak efficiences and Wjj. is the K-shell fluore¬ 
scent yield in In. 

The radioactive source n^^In is obtained from 
the Isotope Division, BARC as InCl 3 in HCl solu¬ 
tion and a few drops of the source liquid dried over 
a mylar foil over a perspex frame are employed for 
the determination of the conversion coefficient. The 
source is directly mounted on the cryostat arm of 
the 35 cc coaxial Ge(Li) detector and the spectrum 
is recorded on a ND 512 channel analyzer. The 
relative efficiency calibration is carried out using 
auxiliary sources i33Ba, '^^Se and 57Co. 

Using the intensities and N.y under the X-ray 
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and gamma lines together with the relative efficiencies 
and = 0*850 zt 0*029 taken from the data of 
Bambynek et the final value of is obtained as 
(192 keV) =r 2*00 ± 00*09 

The error is mostly contributed by that in the 
fluorescent yield, the error in the statistics of count¬ 
ing being only of the order of 1%. The present 
value is more accurate than the value reported in 
the Nuclear Data Sheets, The theoretical value 
obtained from the computer interpolation programme 
of Hagar and Seltzer^ for a 191*6 keV transition of 
E4 type is 2*48. The present value of the experi¬ 
mental conversion coefficient is smaller than the 
theoretical value by(19±4)%. It may be recorded 
that Raman et al.'t concluded in their survey that the 
conversion coefficients of high multipole transitions 
(E3, M4) to show discrepancies between theory and 
experiment. The present transition which is an E4 
follows the same trend, but it is of interest to note 
that deviation is much larger. The gamma ray 
transition probability is found to show a hindrance 
of about 30 over the single particle estimate (Mosz- 
kowiski), in correlation with the present anomalous 
conversion coefficient. This is indicative of the 
differences in the structure of the connecting states. 
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THE CRYSTAL STRUCTURE OF TRIGLYCINE 
CALCIUM BROMIDE 

The crystal structure of diglycine calcium chloride 
tetrahydrate was already reported^ and the structure 
determination of the addition compoutad of glycine 
with calcium iodide is under progress. This is a 
preliminary note reporting the atomic coordinates 
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in the crystal structure of triglycine calcium 
bromide. 

The single crystals of triglycine calcium bromide 
[(NH 2 CH 2 COOH) 3 CaBro} were grown from a 
saturated aqueous solution containing glycine and 
calcium bromide. The crystal data are as follows : 
^ = 8*97, b rr 14*74, c = 20*30 A, V =2681*5 A^, 
F. W = 425-1 gm., =2-06 gm. cm-3 = 

2-10 gm. cm-s, Z = 8, /j. (CuK^) = 114-7 cm'i 
and the space group is Pbc2,^ which is confirmed 
by structure analysis. The density was measured 
by flotation, in a mixture of bromoform and carbon 
tetrachloride. 

The three-dimensional intensity data (Hkl, 
H = 0 to 8, /X r - 1*02; hKI, K = 0 and 
1, r = 1*21) were collected using CuK^ radia¬ 
tion by the multiple-film equi-inclination Weissen- 
berg technique. The spot-shape, absorption, Lorentz 
and polarisation corrections were applied in the 
usual way. Peaks with coordinates (0, 0, w) were 
absent in the Patterson synthesis indicating that 
the space group is non-centric. From sharpened 
and unsharpened three-dimensional Patterson 
syntheses, as well as from a three-dimensional 
minimum function, the positions of the four 
bromine atoms and the two calcium atoms in the 
asymmetric part were determined. 

Thereafter, successive Fourier and difference 
Fourier syntheses revealed the rest of the structure. 
With isotropic thermal parameters for all the atoms, 
least-squares refinement was carried out using the 
LALS program (originally written by Gantzel, 
Sparks and Trueblood and modified later by 
Liminga of Uppsala and also in the University of 
Madras) on the IBM 370/155 computer, at the 
Indian Institute of Technology, Madras. For 1576 
observed reflections, the residual index at present 
is 0*13. Further refinement is under progress. The 
present fractional atomic coordinates are recorded 
in Table L 

Each of the calcium atoms is coordinated to five 
oxygen atoms of the carboxyl groups and a bromine 
atom. The Ca-0 distances range from 2*01 to 
2*72 A, and the Ca-Br distances are 2*93 A and 
3*02 A. The glycine molecules have the normal 
bond distances and bond angles as found in other 
similar structures-. The hydrogen bonds are 
between the nitrogen, oxygen and bromine atoms. 

This compound was earlier assigned the chemical 
formula (NHoCH2COOH)2CaBr2-4 H 2 O, similar to 
that of the diglycine calcium chloride tetrahydrate^. 
But, the present structure analysis undoubtedly con¬ 
firms the chemical formula (NHoCHoCOOH)-jCaBr^, 
the molecular weight of which is more or less the 
same as that of diglycine calcium bromide tetra¬ 
hydrate. 
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Table I 

Fractional atomic coordinates for triglycine calcium 
bromide 


Atom 

X 

y 

Z 

Brd) 

-0-2556 

0A77S 

0-3556 

Br(2) 

0-2722 

0-2056 

0*3750 

Br(3) 

0*2278 

0*4222 

0*2444 

Br(4) 

-0*2444 

0-4611 

0*2416 

Ca(l) 

0*1750 

0*2361 

0*0111 

Ca(2) 

0-3278 

0-0139 

0-1028 

0(11) 

0*177 

0*139 

0*121 

0(21) 

0*025 

0*258 

0*110 

C(ll) 

0-083 

0*194 

0*142 

C(21) 

0*045 

0-183 

0*215 

N(I1) 

-0*058 

0*269 

0-253 

0(12) 

0-322 

0*110 

-0-C02 

0(22) 

0-472 

-0*011 

o*cco 

C(12) 

0*411 

0-056 

-0*028 

C(22) 

0-456 

0-069 

-O'lGO 

N(12) 

0-533 

-0-011 

-0-131 

0(13) 

0*069 

0-383 

0*CC0 

0(23) 

-0*128 

0-443 

0*052 

C(13) 

0*011 

0-433 

0' 044 

C(23) 

0*097 

0-494 

0*092 

N(13) 

0*260 

0-488 

0*076 

0(14) 

0*369 

0-311 

0*061 

0(24) 

0*571 

0-376 

0*108 

C(14) 

0*508 

0-322 

0*069 

C(24) 

0*596 

0-263 

0*020 

N(14) 

0*760 

0-258 

0*034 

0(15) 

-0*198 

0-064 

-0*056 

0(25) 

-0*042 

0-158 

-0*028 

C(15) 

-0*069 

0-094 

-0*064 

C(25) 

0*039 

0-047 

-0*111 

N(15) 

-0*037 

-0-035 

-0*139 

0 (16) 

0*708 

0-192 

0*167 

0(26) 

0*528 

0-094 

0*133 

C(16) 

0*583 

0-156 

0*167 

C(26) 

0*467 

0-206 

0*211 

N(16) 

0*525 

0-291 

0*242 
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POTASSIUM BROMATE OXIDATION OF 
ARYL METHYL SULPHIDES 

Numerous oxidizing agentsi-^ l^ave been used for 
the transformation of dialkyl, diaryl and alkyl aryl 
sulphides to sulphoxides. The products are usually 
contaminated with the sulphides and/or the 
corresponding sulphones. Good yields of sulphoxides 
are reported in oxidations using potassium periodate^', 
r-butyl hypochlorite^, N-halosuccinimides^ and 
iodobenzene dichloride-^®, but a low temperature is 
required for the reaction. 

We have now observed that the reaction between 
aryl methyl sulphides and potassium bromate in 
3 : 1 mole ratio at room temperature yields sulpho¬ 
xides in high yield and purity. The sulphoxides have 
been characterised by elemental analysis, boiling 
and/or melting point and mixed melting point 
(Table I). Their IR and UV absorption spectra are 
identical with those of the authentic samples obtained 
by chromic acid*“ oxidation of the sulphides. A 
very strong S=0 stretch absorption occurs in the 
1035-1025 cm~i region and the UV absorption 
maximum occurs around 238 nm in ethanol for 
these sulphoxides. These values agree with those 
reported in the literature^’^^ 

The reaction in 1 : 1 mole ratio at 100° C leads 
to the formation of sulphones in 60-70% yield, 
which are characterised by melting points and mixed 
melting points with authentic samples (Table II). 
This study demonstrates a convenient method to 
obtain sulphoxides in high yield and purity. 

Experimental 

1. Aryl methyl sulphoxides : General method .— 
To a solution of aryl methyl sulphide (0*051 mole) 
in glacial acetic acid (25 ml) was added Analar 
potassium bromate (0*017 mole) dissolved in mini¬ 
mum amount of water, in small portions with 
shaking and cooling under the tap. The mixture 
was strongly coloured. If any turbidity developed 
more glacial acetic acid was added to make it homo¬ 
geneous and then it was allowed to stand for an 
hour. It was poured into 200 ml of water and 
neutralised with sodium carbonate. The organic 
layer was extracted with chloroform and dried over 
anhydrous sodium sulphate. The solvent was 
removed under reduced pressure and the liquid 
distilled under vaccum. 

In the case of p-bromophenylmethyl sulphide the 
sulphoxide separated as soon as the addition of 
potassium bromate was completed. It was collected 
on a filter and crystallisation from aqueous ethanol 
afforded colourless plates. 

2. Aryl methyl sulphones : General method .— 
Potassium bromate (0*03 mole) dissolved in the 
tpinimuni quantity of hot water was added to a hot 



Vol 45, No. 22 1 
Nov. 20: 1976 J 


Letters to the Editor 


795 


T^ble I 


Characterization data for sulphoxides Ar-SO-CHz 


Ar 

Yield, % 

B.P./mm, (M.P.), °C 

Reference 

S=0 (vcm-1)* 

Found 

Literature 

CeHs 

80 

118-20/5 

144/15 

8 

1030 

P-CH3C6H4 

86 

138^/12 

(42) 

113-4/2 

(42-43) 

8 

1030 

0-CH3C6H4 

85 

138-9/9-5 



1032 

iJ-ClCeHi 

86 

135-6/5 

(48) 

135-6/5 

(47-48) 

8 

1028 

;;-BrCoH4 

95 

(87) 

(86-87) 

9 

1033** 

P-CH3OC6H4 

75 

152-3/5 

153-4/5 

8 

1035 

0 -CH 30 CeH 4 

77 

148-50/5 



1025 


* IR spectra were recorded on Perkin-EImer 257 (neat). 
** IR spectra in KBr pellet. 


Table II 



Ar-SO^- 

■CHs 



Ar 

Yield, ■ 

% 

M.P., °C 

Refer¬ 

ence 

Found 

Litera¬ 

ture 

CsHs 

60 

88 

88 

1 

p-CHaCeH^ 

65 

88-89 

89 

11 

P-CIC6H4 

62 

96 

96 

12 

p-BrC6H4 

70 

99 

99-100 

9 


solution of the aryl methyl sulphide (0*03 mole) 
in glacial acetic acid (25 ml), kept on a water-bath 
and allowed to stand for an hour. It was cooled, 
poured into crushed ice, stirred and the pricipitated 
sulphone was collected on a filter and recrystallised 
from suitable solvents. 

Kinetics of oxidation to sulphoxide are under 
investigation. 
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CATALYTIC DECOMPOSITION OF ISOPROPYL 
ALCOHOL ON Mg 

The catalytic properties of transition metal ions 
(Ni, Cr) in the environment of, a diamagnetic 
matrix (MgAl204) has attracted a lot of attention 
in recent years^’^. Reports on the catalytic activity 
of the system Mg Al2_^Fej04, are not available 
although this system shows interesting variation in 
the electrical and magnetic properties as x varies 
from 0 to 23'4. This system is also interesting 
structurally, as while MgAl204 is a norpial spinel. 
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the end member MgEe^O^ with x = 2 , is an inverse 
spinel. The present investigation is a part of our 
earlier studies on the catalytic activity of spinels^. 

The catalysts have been prepared by the co-pre¬ 
cipitation of hydroxides of Mg, A 1 and Fe at an 
optimum pH (9*5) from the respective nitrates. 
The completion of precipitation of each ion 
was checked independently. The pricipitates were 
dried at 100° C and calcined at 950° C for 24 hours. 
The solid solutions formed were characterized by 
TGA, DTA and chemical analyses as well as by 
X-ray diffraction patterns. Isopropyl alcohol (BDH 
AnalaR), was distilled before use and its purity 
checked by using a chromatograph. 

The decomposition of isopropyl alcohol was 
fallowed in a fixed bed flow type integral reactor 
and the liquid and gaseous products were analysed 
by chromatograph (Varian 1800), and gas analysis 
techniques respectively. The reaction was studied 
in the temperature range 300-370° C. From the 
plots of contact time versus concentration, the 
initial rates were computed and used for making the 
Arrhenius plots. 

Analysis of the dehydration and dehydrogenation 
reaction products showed that when r has values 
of 0 or 0 - 02 , the system exhibited only dehydration 
activity to the complete exclusion of dehydrogena¬ 
tion, although traces of the condensation product, 
namely, di-isopropyl-ether (< 0*5 mole %) was 
also noticed. All the other catalysts exhibited both 
dehydration and dehydrogenation activities, though 
with varying selectivities. Fig. 1 shows the varia- 



Fig, 1. Selectivity for Dehydration of Isopropyl 
Alcohol vj. X plot on MgAl^-a, Fe^O^ (x = 0 -> 2 ). 

tion of selectivity for- dehydration activity (.?) at 
350° C with change in titration metal ion (t.m.i) 
concentration. Selectivity was calculated as the 
ratio of the concentration of dehydration product 


to total decomposition. The selectivity reaches a 
minimum at at — 0*4 and then picks up to a value 
•of 25% Sit X — 0*667 and afterwards remains practi¬ 
cally the same though it drops down a bit in the 
case of pure MgFe^O^. 

Arrhenius plots for the dehydration reaction for 
the various samples showed that for all catalysts 
with AT < 0*4, the activation energy values lie in the 
range of 26-32 kcal/mole, while the corresponding 
activation energies for the catalysts with a: > 0*4 
are in the range of 8-15 kcal/mole. The activation 
energy for the catalyst with a: = 0*4 could not be 
obtained as the dehydration product was negligible 
and hence rates could not be calculated with 
accuracy. 

From the activation energy values mentioned 
above, it may be postulated that the active sites for 
dehydration could be different on either side of 
minimum^ (Fig. 1) changing presumably from a 
surface coordinatively unsaturated Al^F ions as in 
AI 2 O 3 ® to Fe3+ ions as in which are relatively 

weak Lewis acid sites. This postulate gains fur¬ 
ther strength from the fact that, whereas, water 
inhibits greatly the dehydration activity for cata¬ 
lysts with AT < 0*4, it does not have measurable 
effect on dehydration activity for catalysts with 
A->0*4. The change-over of selectivity towards 
predominant dehydogenation in the case of the 
catalysts with high concentration of iron could be 
attributed to predominant u-type semiconductivity 
of these catalysts, as revealed by our conductivity 
studies. 

Any further comparison of dehydrogenation 
activities of the catalysts should take into account 
factors like the magnetic behaviour and the distribu¬ 
tion of t.m.i in the matrix MgALO^ and these 
studies are in progress. 
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TRITERPENOIDS AND PHTHALYL ESTERS OF 
MOGHANIA MACROPHYLLA STEM-BARK 

Moghania macrophylla Willd (Syn. Flemingia 
macrophylla Willd, F, congesta Roxb.; Legaminosae) 
is an erect shrub occurring at lower elevations 
throughout India and in Andaman Islands^. The 
earlier work on the mixture of leaves and flowers 
revealed the presence of several chromenochalkones-. 
The results of an examination of the stem-bark, 
obtained from Indian Lac Research Institute, 
Ranchi, Bihar, are described in this note. 

The brown coloured, air dried and powdered 
stem-bark (790 gm) was exhaustively extracted with 
petrol (60-80°), benzene, acetone and methanol 
successively in a Soxhlet-extractor. The petroleum 
ether extract (4*3 gm) yielded an oily concentrate 
which was subjected to^ column chromatography 
over silica gel employing petroleum ether-benzene 
combinations and the following compounds were 
obtained in the order of elution and identified by 
direct comparison with authentic specimens and by 
the preparation of acetates : lupeol (40 mg), a-amyrin 
(30 mg) and sitosterol (50 mg). 

Benzene and acetone extracts behaved similarly 
on T.L.C. and. were combined. The oily residuSe was 
chromatographed over silica gel. Elution with 
light petrol-benzene (4:1) yielded a pinkish yellow 
syrupy liquid (1*73 gm) whose infrared spectrum 
showed. adsorptions at 1720, 1280, 1120 (aromatic 
esters), 1600, 1580, 1312, 1280, 1070, 1035 and 
740 cm" 1 (ortho substituted benzene ring). 60 
PMR spectrum (CCI 4 ) showed a complex but 
symmetrical multiplet for four protons at 5 7 • 58 
(characteristic of AA’ XX” type), two broad signals 
each for two protons at 5 4*20 and 4*30 (methylenes 
carrying the oxygen function) and aliphatic protons 
5 0*80-1 *70. Although it appeared to be homo¬ 
geneous on TLC system [chloroform-methanol- 
water, (13 : 7 : 5 ) lower phase], its mass spectrum 
showed the presence of two peaks at m/e . 278 and 
m/e 306 in roughly, equal intensities. The presence 
of peaks characteristic of phthalyl esters at m/e 
,167 and m/e 149 of which the latter was the base 
peak, coupled with the generation of phthalic acid 
(m.p., m.m.p., Co-IR) on saponification suggested 
that the fraction is most likely a 1 : 1 mixture of 
dibutyl and diamyl phthalates. Further, mass 
spectra were not indicative of the presence of alkyl 
chain greater than unit. 

Methanol extract : The brown coloured semi¬ 
solid ( 5*5 gm), obtained on concentrating the 
methanol extract under reduced pressure, gave 
positive test for proanthocyanidins and on several 
repetitions of the process of dissolution in methanol 
and precipitation by ether afforded light brown 


solid. This on hydrolysis with alcoholic 5 NHCl 
gave cyanidin paper chromatography) 

indicating the proanthocyanidin to be cyanidin 
based. 

The ether soluble portion on column chromato¬ 
graphy over silica gel yielded sitosterol-^-D-gluco- 
side in ethyl acetate eluates (45 mg), m.p. 295- 
303° (d), [a]^ — 46*3° (pyridine). It gave 

positive LB, TNM and Molisch tests and the 
identity was confirmed by direct comparison (mixed 
m.p,, CO'TLC and Co-IR); and by conversion to 
tctra acetate, m.p. 165-167°, [a]^ — 27*6° (c, 0*67 
in CHCI 3 ). 

The presence of alkyl phthalates has been recorded 
in some Umbelliferous plants*'^’^^ Balanitaceae^ and 
Anacardiaceae<>; this, however, is the first report 
of their occurrence in Leguminosae. As these com¬ 
pounds are known to be, at times, notorious con¬ 
taminants from extraneous sources, their presence 
was confirmed by separate extractions of the bark 
avoiding contact with plastic and using phthalate 
free solvents. The presence of phthalyl ester in 
this species may be of chemotaxonomic significance. 

The authors are thankful tO' Late Prof. T. R. 
Seshadri, F.R.S., for his interest. One of the 
authors (R. S. V.) is thankful to the CSIR, New 
Delhi, for a Research Fellowship. 
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SYNTHESIS OF THERALIN 
Nikonov et aU have reported the isolation of 
7, 4'-dihydroxy-2'-methoxy-isoflavone (theralin) in the 
grass and groats of Thermopsis alterniflora. Its 
structure is based on degradative and spectral studies. 
During the course of selective demethylation^’S and 
debenzylation studies at 2 '-position of isoflavones, 
we have developed a convenient method for the 
synthesis of 2'-alkoxy isoflavones. The synthesis 
of theralin has been achieved through this procedure 
which confirms the above structure, 
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11) ^ — R2=^H 

(II} R = Ri=:R2= CH2C5H5 

(III) R= R^=rCH2CgH5, R2 = H 

(IV) R “ R.| = CH 2 C|gH^ 3 R 2 =CH.j 

i'VI R , R2=CH3 

Benzylation of 7, 2', 4'-trihydroxy isofiavone2 (I), 
m.p. 284° (d), with benzyl qhloride (gav'e the 
corresponding tribenzyloxy compound (II), m.p. 167° 
which on selective debenzylation at 2'-positioa 
using dioxan/HCl afforded 7, 4'-dibenzyloxy-2'- 
hydroxy is^oflavone (III), in gtcod yields, m|,p. 
175°. Methylation of (III) with dimethyl sulphate 
in acetone-K^COe yielded 7,4'-dibenzyloxy-2',- 
methoxy isoflavone (IV), m.p. 133° which on 
debenzylation with pd/C yielded the required 
theralin (V) as light yellow needles, m.p. 276° 
(m.p, of natural theralin, 274-75°t). i.R. and U.V. 
spectra of the synthetic sample are in agreement 
with those reported for the natural sample. 

Details of this work will the published elsewhere. 

Two of the authors (S. K. S. and N. K.) are 
thankful to CAS (UGC) and CSIR of India 
respectively for Research Fellowships. 

Department of Chemistry, A. S. Kukla. 

University of Delhi, N. Kumar. 

Delhi 110 007, India, S. K. Sanduja. 

February 11, 1976. 
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PAPER CHROMATOGRAPHIC SEPARATION OF 
POTASSIUM, RUBIDIUM AND CAESIUM IN 
w-AMYL ALCOHOL-HYDROCHLORIC 
ACID-ETHANOL MIXTURE 
The solvent mixture (HCl-MtOH-BuOH-ketone) 
reported by Miller and Mageet for the paper chro¬ 
matographic separation of K+, Rb*^ and Cs'^ gives 
somewhat blurred bands. Phenolic solvents reported! 
by Steep and Magee and Headridge^, though give 
sharp separations yet, attack the paper which 


becomes fragile and difficult to handle. Mixture of 
two of the straight chain aliphatic alcohols, or 
mixture of an alcohol and an acid has been success¬ 
fully used for the paper chromatographic separation 
of Li+, Na+, K+ and NH^"!' ions^'L Investigations 
were therefore ulndertaken for finding out the 
possibility of separation of K+ Rb+ and Cs-^- using 
a mixture of straight chain aliphatic alcohol and a 
mineral acid. 

Experimental 

Extra pure n-amyl alcohol, freshly distilled 
absolute alcohol and concentrated hydrochloric acid 
were used for the preparation of the solvent. 
Sodium lead cobaltous hexanitrate reagent^ (fresh) 
was used as the spraying agent. 

Development of chromatogram .— One end of 4 X 
56-5 cm long strip of Whatman filter paper No. 4 
was tailered to 2 cm width. On this tapered end, 
leaving about 8 cm margin, the requisite volume of 
the desired solution (0*1%) was applied as a 
narrow elongated spot (about 2-5 cm x 0*5 cm) 
and dried. The chromatograms were then developed 
by decending development till the solvent front 

moved to the other end of the paper strip. The 

developed chromatograms were dried in air, hanged 
upside down and sprayed first with ethanol and 
then with freshly prepared sodium lead-cobaltous 
hexanitrate reagent. After about five minutes, the 
excess of the reagent was washed out with ice-cold 
distilled water and the position of the bands (Brown 
for K+ and Rb+ and yellowish-brown for Cs*^') on 
the chromatogram was noted (Table I). R values 
of K+, Rb+ and Cs+ in 1:2:1 AHE solvent 

determined at 20° ± 1° C are given in Table IT. 

Results and Discussion 

In the paper chromatographic separation of K'. 
Rb-^ and Cs+, usually Cs^ n^ves faster than the 
other two and therefore its separation from Rb"^ is 
comparatively easy. Hence the separation, of K" 
and Rb+ was first tried. 

It will be seen from Table I that the best separa¬ 
tion of K+ and Rb+ could be obtained by the 
solvent mixture No. 8, although No. 7 also gave 
clear separation of K+ and Rb+ bands with smallei 
band distance between the two. The R^ values of 
all the three alkali metal ions, viz., K+, Rb+and Cs" 
were therefore determined using solvent No. 8. Ii 
will be seen from Table II that the chromatogran 
of individual alkali metal gives higher R^ valuef 
than that of their values obtained from the chro¬ 
matogram of the mixture of the three alkali meta 
ions in equal proportion. 

Further studies on the separation of K*^, Rb 
Cs+ using 1:2:1:; AHE solvent mixture, on 4 cn 
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Table I 

Effect of different solvent mixtures on the paper chromatographic separation of potassium and rubitium 
(Load: 0*02ml of solution containing 20 pg of each potassium and rubidium) 


SI. 

No. 

Solvent mixture per cent 
by volume of 

Time 

for 

develop¬ 

ment* 

hrs. 

Position and width of 

IT hand Rb band 

Space 

between 

bands 

Remarks 

n-AmOH 

(A) 

HCl EtOH 
(H) (E) 

cm 

cm 



1. 


40j 

|60 

20 

7-0- 9-2 

9■4-10-8 

0-2 

Partition of the bands observed 

2. 

60 

40 


27 

80-12‘0 


Nil 


3. 


50 

50 

16 

13-0-15-5 

16-0-18-2 

0-5 

Diffused bands; space between the 
bands not clear 

4. 

50 

50 


25 

16-0-17-5 

17-5-19-0 

Nil 

Partition of the bands observed 

5. 

30 

50 

20 

18 

16-5-18-0 

18-5-21 0 

0-5 

Diffused bands; in between space 
not clear 

6. 

20 

50 

30 

20 

17-5-18-5 

19-5-21 0 

1-0 

Bands slightly blurred 

7. 

20 

40 

40 

25 

9'5-ll-0 

12-0-13-5 

1*0 

Clear separation 

8. 

25 

50 

25 

20 

16-5-18-5 

20-0-22-0 

1*5 

Clear separation 

9. 

30 

40 

30 

26 

8‘4-10-7 

11-2-13-2 

0*5 


10. 

40 

40 

20 

26 

7-8- 9-5 

10-2-12-0 

0-4 


11. 

30 

30 

40 

25 

4-5- 5-5 

6-0- 7-0 

0-5 

Diffused bands 

12. 

35 

30 

35 

25 

3-0- 5-0 

•• 

Nil 

No separation 


* Time required to reach the solvent front upto the other end of the paper strip, i.e., 48 cm. 

Table II 

Mf values of the K, Rb ana Cs and their separation in \:1 \ l AHE solvent 


Expt. lon/ions loaded 

No. microgram 

Width of the bands in cm 


R/ values for 


K 

Rb 

Cs 

K 

Rb 

Cs 

1. 30, K 

18-3-20-7 

(19-5) 



0-410 


-• 

2. 30, Rb 


20-5-22-5 

(21-5) 



0-453 


3. 30, Cs 

-• 

-- 

24-5-26-0 

(25-2) 



0-531 

4. Mixture of K, Rb and 
Cs 50 pg of each 

17-5-19-5 

(18-5) 

20-5-22-4 

(21-5) 

24-5-26-2 

(25-4) 

0-385 

0-448 

0-529 

5. do. 

18*2-19-7 
C18-9) 

21-0-22-4 

(21-7) 

23-8-25-1 

(24-5) 

0-394 

0-452 

0*511 


wide paper chromatogram, have revealed that mixture is 20 pmg of any of the alkali from 500 pg 
(0 the minimum limits for the separation of K+ of the others, and (ii) the maximum amount of 
and Rb*^ or Rb+ and Cs^' frorn their respective the alkali metal ions that can be resolved under the 
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said conditions is 600 fLg mixture containing 200 fjig fitness of such a population, denoted by m-’ can be 
of each of K + , Rb+ and Cs"^'. expressed as 


Central Salt and Marine Chemicals D. R. Baxi. 

Research Institute, K. Seshadri. 

Bhavanagar 364 002, 

May 27, 1976. 
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ON FISHER’S FUNDAMENTAL THEOREM OF 
NATURAL SELECTION WITH NON¬ 
OVERLAPPING GENERATIONS 

The Fundamental Theorem of Natural Selection first 
given by Fisher^ broadly appears in two forms 
(Turner2), According to one form, the change in 
the average fitness of a population is equal to the 
genotypic variance in fitness. The other form, which 
includes the effect of a mating system, states that 
for random mating population, with two-allele 
system, the rate of increase in average fitness at 
any time is equal to its additive genetic variance 
at that time. Thus in the absence of dominance 
these two forms are identical. However, the 
interpretation of the dominance in a two-allele system 
is essentially that of an interaction between the two 
alleles, the three fitness values attached to the three 
genotypes forming an arithmetic series in the absence 
of dominance. Now it may happen that the three 
fitness values may form a geometric series so that 
on the logarithmic scale there would be no 
dominance although on the arithmetic scale some 
partial dominance will be exhibited resulting in two 
different forms of the theorem. The purpose of 
this communication is therefore to show that in 
situations where the dominance is due to scale 
effects, the two forms of the theorem would still be 
identical, although the variance due to dominance 
deviations on the arithmetic scale is not zero. 

Let the relative fitness of the three genotypes 
AA, Aa and aa be respectively Wo, and in 
a random mating population with gene frequencies 
p fpr A and q for a with p q = 1. The average 


w = pwo + qwo — pq (vt ^2 — + ivo) (1) 

where (wo — 2 -f- Wq) expresses the degree of 

dominance on the arithmetic scale. After the 
operation of natural selection the increase in 
average fitness denoted by A is 

A H’ = (2) 

where is genotypic variance of the fitness values. 
Now the genotypic variance is the sum of additive 
and dominance variances which can be expressed 
respectively as 


= Ipq [w (w 2 — 2wi + Wo) + — WaWo)] (3) 

p^g^ (W2 — + Wo)^. (4) 

An alternative expression for the change in the 
average fitness can then be shown to be equal to 


- r 1 4_ — 2wI + Wq) 1 

w . ' 2 (w + 6) J 


where 

e = (vi;,2 _ Wq)I(w 2 — 2Wi + Wo). 


(5) 

( 6 ) 


Taking into account the round of random mating 
in addition to the effect of natural selection, the 
change in the average fitness of the population, 
denoted by A w" is, according to> the derivations 
of Li‘^ and using (1), given by 


A 


= +( 

2w \ 


pw2 -b 


')] 


w L 2v^’ 


(7) 


Comparing the two expressions (5) and (7), it is 
clear that even if (Wg — 2 -j- Wq) is not zero, 

the two A w and A are identical provided 
Xhis would mean that, on the 
geometric scale, there is no dominance. 

It is apparent therefore that while the behaviour 
of the average fitness under natural selection with¬ 
out involving the effects of mating system is more 
rigorous, the change in average fitness, taking into 
account the random mating, is very much dependent 
on the scale on which the fitness values are 
measured. This also points out to the limitation 
of the concept of the additive genetic variance in 
that it involves the linearity assumption. On the 
other hand, the genotypic variance is a quantity 
free from any such assumption and therefore the 
Fundamental Theorem of Natural Selection employ¬ 
ing it, viz., in the form of (2) is much more genera} 
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than its other form given by (7) which has been 
debated by several workers. 

Institute of Agricultural Prem Marain. 

Research Statistics, 

Library Avenue, 

New Delhi 110 012, April 23, 1976. 
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HISTOLYSIS OF PEDIPALPAL MUSCLE OF THE 
SCORPION HETEROMETRUS FULVIPES 
(C. KOCH) DURING MOLTING 
Literature on arachnid metabolism during molting 
is scarce. On the other hand ecdysial metabolism in 
insects and Crustacea is extensively worked out. The 
present communication makes a preliminary report 
of hitolysis in the pedipalpal chelate muscle of the 
scorpion, Heterometrus fulvipes. 


A similar correlation between increased water con¬ 
tent and granulation of muscle has been noted when 
the muscle atrophies due to deprivation of its inner¬ 
vation in the scorpion^ and in the vertebrates^"?. It 
may, however, be noted that this comparison 
between liquidization of muscle during molting and 
that occurring due to- denervation has to be confined 
only to the limited extent of physical appearance 
and increase in water content since the causo- 
mechanisms for these two processes are different: 
denervation atrophy involves an important depriva¬ 
tion of trophic influence of the nerve on the muscle 
whereas in liquidization associated with molting no 
such clear-cut trophic influences can be implicated. 

The muscle total weight (holo-histontic weight) 
obtained by pooling the muscle masses of chelae of 
both pedipalpi of the scorpion, as also the histo- 
somatic index (HSI, obtained by calculating the 
weight of chelate muscle per cent total body weight) 
show important decreases in the molted scorpion, 
although the decrease in the HSI is not statistically 
significant (Table I). The decrease of the above 


Table I 


Pedipalpal chela muscle, weight, its histosomatic index and some biochemical parameters in relation to molting 

in the scorpion Heterometrus fulvipes 


Parameter 

Normal 

Post-molt 

t 

d.f. 

P 

% Change 

Muscle weight (mg/g wet) 

“522 ±49-17 (4) 

269 (1) 

H- 602 

3 

<0-02 

- 48-5 

Histosomatic index of muscle 
(HSI) 

82-18 ±3-416 (4) 

3-461 (1) 

1-245 

3 

NS 

-57-9 

Total protein (mg/g wet) 

87-757±6-876 (4) 

138-28 (1) 

6-573 

3 

<0-01 

-f57-6 

TFFPS (/(^g/g wet) 

12-06 ±2-992 (4) 

38-69 (1) 

7-961 

3 

<0-005 

4-220-8 

Total protein (Holohistontic 
levels, HHL) (mg/tissue) 

45-60 ±2-771 (4) 

37-20 (1) 

2-711 

3 

NS 

-18-4 

TFFPS (HHL) (i^g/tissue) 

6-328±1-733 (4) 

10-41 (1) 

3-656 

3 

<0-05 

4-64-6 


a. Values are means ± standard deviations (numbers of estimation). 

b. Statistical treatment (according to Pillai and Sinha^^). 
r = Calculated students’ t test values. 

df. = Number of degrees of freedom. 

P = Level of significance of difference. NS = Not significant. 


In our collection of the scorpions, we came across 
a female specimen, clearly in the post-molt condition. 
The animal was lethargic and the skin was soft and 
transparent. No attempt was made to stage the 
animal in the molt cycle as proposed by Drachi. 
The flexor-extensor muscle mass was exposed in the 
chela of the pedipalp by incision of the exoskeleton. 
It was granulated and had a more fluid appearance 
than that of the normal scorpion. This ‘liquidized' 
appearance may be due to increased water content. 


parameters are indications of high level of atrophy 
undergone by the muscle during molting. The total 
proteins, estimated with Folin-Ciocalteu reagent® in 
the residues of trichloroacetic acid (TCA) homo¬ 
genates were significantly greater in the 'molted' 
muscle as compared to the normal muscle. How¬ 
ever, the total protein content when expressed in 
terms of the whole tissue (holo-histontic level = 
total individual tissue level), showed decrease 
(— 18-4%). The total free Folin-positive substances 
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(TFFPS, which include free amino acids) estimated 
in TCA supernatants using Folin-Ciocalteu reagent 
in conjugation with cobalt reagent^^ showed increases 
in weight specific as well as holo-histontic levels in 
the ‘molted’ muscle. The granular and more fi^uid 
consistency of the molted muscle, the decrease of 
total protein content and increase of TFFPS (which 
include free amino acids) at the holo-histontic level 
are reasonable indications of atrophy of the muscle 
associated with molting. 

The tissues predominantly concerned during 
crustacean ecdysis are blood, hepatopancreas and 
integumenti^. Nevertheless the muscle also under¬ 
goes certain changes. Extensive histolysis of the 
large chela muscle of Gecarcinus lateralis has been 
reported. This involves considerable loss of muscle 
protein!-. The data presented here for H. fulvipes 
muscle involving decrease of total protein at holo- 
histontic level may be due to such histolytic process. 

The degradation of the chela muscle tissue in 
G. lateralis has been suggested to aid in the removal 
of large muscle mass through narrow basal joint 
during ecdysis. It could be the same in scorpion. 

The authors express their gratitude for encourage¬ 
ment and facilities extended by Prof. K. S. Swami, 
Head of Zoology Department, S.V. University, 
Tiruj^ati, Prof. S. Nagaiah, Principal, S.G.S. Arts 
CJioll'e'ge, Tirupati, and the management of %T. 
Devasthanams, Tirupati. An award of CSIR junior 
Research Fellowship to one of the authors (KR) is 
also acknowledged. 
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A COMPARISON OF THE EFFECT OF 
CYCLOHEXIMIDE TREATMENT ON THE 
antiviral ACTIVITY OF DIFFERENT TYPES OF 
INTERFERON INDUCERS IN MICE 

Interferon induction and antiviral activity of New¬ 
castle disease virus (NDV)!’- have already been 
reported. Tests with 6-MFA, an antiviral agent 
from Aspergillus flavus. DU/KR/162 h (now re¬ 
identified by Dr. D. 1. Fennell, NRRL, Peoria, 
Illinois, U.S.A. as Aspergillus ochraceus, Personal 
communication) showed that mice treated with 
6-MFA produce serum and tissue interferon (un¬ 
published data) and also develop anti-Semliki Forest 
virus resistances"^. A subculture of the fungus has 
been deposited with the American Type Culture 
Collection (ATCC 28706). 

Evidence over the past few years has accumulated 
to show that interferon production stimulated by 
viral or nonviral inducers can significantly be 
enhanced by cycloheximide treatment in animals® as 
well as in cultured tissue cells'<'"8. Because of a 
possible clinical significance of this, we have com¬ 
pared the inducing capacity of antiviral resistance 
of 6-MFA in mice with that of NDV in the presence 
of cycloheximide and have noticed important 
differences. 

Thirty-five day old Swiss-CDRI mice of either 
sex weighing 16-18 g were used in the present 
experiments. Semliki Forest Viruh (SFV) was 
procured from the ATCC and passaged intracere- 
brally (i.c.) in the 35 day old mice. A 10% brain 
homogenate was prepared in Hanks' balanced salt 
solution, which formed the stock pool and main¬ 
tained in aliquots at — 20° C. The strain of neuro¬ 
vaccinia virus was procured from the ATCC and 
maintained similarly. The LD-^^ litres of both 
viruses were calculated by the Reed and Muench 
method^, on the basis of ten-fold dilutions of inocula. 

The egg-adapted vaccine (allantoic fluid) strain 
of NDV was obtained from the Animal Husbandry 
Department, Lucknow. 6-MFA was prepared by 
acetone treatment of the crude filtrate of A. ochra¬ 
ceus as described earlier®. Cycloheximide was 
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Table I 

Proportion of mice surviving vaccinia!SFV challengey following injection with two inducers {6-MFA or NDV) 

in presence of cycloheximide 


Interferon Inducers 





NDV (410 HA units/0- 2 ml) 


6 -MFA 


Treatment 

IHD CHALLENGE 

SFV CHALLENGE 

IHD CHALLENGE 

SFV CHALLENGE 


Survivors* 

Survival 

(%) 

Survivors Survival 
(%) 

Survivors 

Survival 

(%) 

Survivors 

Survival 

(%) 

Cycloheximide** 

1 hr before inducer 


0/10 

0 

9/18 

50 

2/8 

2 

1/10 

10 

Cycloheximide along 
with inducer 


3/9 

33 

0/18 

0 

0/10 

0 

2/9 

22 

Cycloheximide 1 hr 
after inducer 


0/10 

0 

6/18 

33 

1/10 

10 

4/10 

40 

Only Cycloheximide) ' 


0/10 

0 

2/10 

20 

0/10 

0 

0/10 

0 

Only Inducer 

f c 

( ^ 
f « 

0/10 

0 

5/10 

5/10 

2/8 

25**** 0/10*** 

0 

Only PBS+ 

V c 
7 ^ 

0/10 

0 

5/10 

50 

O/IO 

0 

0/10 

0 


* Mice Surviving/total number, 

** Cycloheximide injected at the rate of 1 mg/mouse. 
*** 6 -MFA injected at the rate of 0*1 mg/mouse. 
**** 6 ~MFA injected at the rate of 1-0 mg/mouse. 
+ Phosphate buffer saline. 


purchased from the Upjohn Company, Kalamazoo, 
Michigan, U.S.A. It was given at the rate of 
1 mg/mouse i.p. 

Mice were injected with sub-protective doses of 
6 -MFA or NDV (R 2 B strain) by the intraperito- 
neal (i.p.) route. Cycloheximide was given 1 h. 
before, simultaneously, or 1 h. after the inducer. 
Twenty-four hours following the administration of 
the inducer, all the animals were challenged with 
SFV, subcutaneously (s.c.), or with IHD vaccinia 
virus by the i.c. route. Animals were observed for 
14 days for specific symptoms of encephalitis and 
death. The percentage of mice surviving fatal virus 
challenge was calculated in terms of the control. 

Results presented in Table I showed that with 
NDV (inducer) given to mice at a subeffective dose 
(410 HA units/0-2 ml) that confers no protection 
to challenge fatal neurovaccinia virus (100 LD 50 , 
0-03 ml, i.c.), greater protection (33%) of the 
animals was obtained when cycloheximide was given 
along with the inducer. However, with 6 -MFA as 
the inducer, a depressive effect (lowered protection) 
of cycloheximide was noticed : 6 —MFA, at a dose 
of 1 mg/mouse, protected only 25% of the animals 
challenged with a lethal dose (100 LD^q, 0*03 ml. 


i.c.) of IHD virus ; the protection rate fell to zero, 
if cycloheximide was administered along with 
6 -MFA. 

NDV given at a rate of 410 HA units/0 *2 ml 
per mouse did not protect any animal challenged 
with a low dose (1 LDg^, 0*5 ml s.c.) of SFV which 
itself caused only 50% mortality in the untreated 
control. If cycloheximide was given along with 
NDV, the protection rate fell to zero. However, 
with 6 -MFA as the inducer, injection of cyclo¬ 
heximide enhanced the antiviral activity (10 to 
40%) of a dose of 6 ~MFA (0-1 mg/mouse), which 
only increased the mean survival time of the mice 
against a lethal challenge with SFV (100 LDg^, 
0-5 ml, s.c.). 

Thus, the effect of cycloheximide in increasing or 
decreasing the antiviral activity of interferon-induc¬ 
ing agents is here seen to vary not only with the 
inducer used, but also with the challenge virus 
employed. The time of administration of cyclo¬ 
heximide also plays an important role in connection 
with the protection level. 

The authors are thankful to Dr. Nitya Anand, 
Director, Central Drug Research Institute, Lucknow, 
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SUSCEPTIBILITY OF MOUSE PERITONEAL 
MACROPHAGES TO INFECTION WITH 
ARBOVIRUSES 

Macrophage cultures from normal mice support 
the growth of mouse hepatitis viruses-"^ and perito¬ 
neal macrophages (PM) from ectromelia- immnn ei 
mice support the growth of ectromelia viruses. Two 
arboviruses, viz., West Nile (WN) and Yellow 
Fever (YF) have been shown to grow in mouse 
PM^. We report the results of susceptibility studies 
of mouse PM to thirteen different arboviruses 
isolated in India. 

In the preliminary experiments, two ml of 2% 
starch^ (in normal saline) was injected into mice 
by the intraperitoneal (IP) route (on the previous 
day) to activate the macrophages. In further 
experiments no such activator was used, because the 
yield of PM was adequate without its use. Three 
ml of sterile Hanks’ balanced salt solution^ was 
injected IP into 8-10 week old male Swiss albino 
mice and after kneading the abdomen gently, the 
IP fluid from each mouse was collected in a culture 
tube. After two hours of incubation at 37° C, 
saline was removed and the tubes fed with medium 
M 199 (Earle’s), supplemented with 20% goat 
serum, loosely stoppered and incubated at 37° C 
in 5% CO^ atmosphere®. After 24 hours, tubes 
with well-spread macrophages were selected and 


washed with the medium, tightly stoppered and 
incubated at 37° C for 48 hours. For the experi¬ 
ment, twenty tubes were selected and taken for 
inoculation of one virus. The viruses employed 
(Table I) were diluted in M 199 to contain approxima¬ 
tely 3-4 dex"^ of infant mouse LDg^ or TCIDgQ virus 
and the tubes were inoculated with OT ml of virus 
suspension per tube. 


Table I 


Antigenic 

group 

Name of the virus, abbreviation 
strain number and passage histciy 

Group A 

Sindbis (SIM) (AR 339) 
Chikungunya( CH!K) (634029) 
MuV, 

Group B 

Japanese encephaliiis (JE) (P 20778) 
Mg; 

Kyasanur Forest disease viius 
(KFD) (P 9605) Mis; West 
Nile (WN)’^ (E 101) M 5 V 2 

vsv 

Chaiidipura (CHP) (653514) M 23 V 1 

Kaisodi 

Kaisodi (KSO) (G 14132) Mia 

Bunyamwera 

Batai (BAT) (G 20217) MiaVi 

Nairobi Sheep 
Disease 

Ganjam (GAN)+ (G 619) M 5 BH 1 

Simbu 

Ingwavuma (ING) (633970) M 7 BH 1 ; 
Sathupeii (SAT) (G 11155) 

Ungrouped 

Wanowrie (WAN) (G 700) Mi„; 
Bhanja (BHA) (G 690) M 5 BH 1 


*Not isolated at Virus Research Centre. 

■^Renamed Nairobi Sheep Disease (NSD) since 1975. 

M = Suckling mouse brain passage. 

V =Vero passage. 

BH = Baby hamster kidney (BHK-21) passage. 

After adsorbing the virus for one hour at 37° C, 
the tubes were washed five times with neutralized 
Hanks’ BSS and fed with M 199 with 10% goat 
serum' and incubated at 37° C. 

The tubes were observed daily for cytopathic 
effect (CPE) upto ten days. On the zero, third, 
seventh and tenth days of post-inoculation (PI) 
about 4-5 tubes were taken out and stored at 
— 50° C for a maximum period of one week. The 
tubes were subjected to three cycles of freezing and 
thawing and centrifuged at 250 g for 10 mins. The 
supernatant fluid was assayed in 2-3 day old infant 
mice by the intracerebral (IC) route. The sick 
mice were harvested and 10 % brain suspension 
prepared in normal saline was tested by the quick 
complement fixation tests for identification of the 
viruses. 
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Out of the thirteen arboviruses tested, only 
Ingwavuma (ING) (633970) virus showed evidence 
of CPE and multiplication. The CPE was in the 
form of rounding of 75% cells on the second PI 
day and 100% on the next. Although the titre of 
the ING virus was not very high, the second pass¬ 
age tissue culture fluid, when titrated in infant mice, 
showed evidence of multiplication. The WN virus 
multiplied without any CPE; Kyasanur Forest 
Disease (KFD) and CHP viruses persisted in traces 
upto the 10th PI day, but could not be detected on 
subsequent passage. The remaining viruses did not 
show any evidence of multiplication, when the 
infected tissue culture fluids of the zero, 3rd, 7th 
and 10th PI days were assayed in infant mice. 

It appeared that mouse PM supported the growth 
of only WN and ING viruses from among the arbo¬ 
viruses tested. This was further confirmed by 
carrying out three serial passages of these viruses 
in PM. 

The authors thank Dr. N. P. Gupta, Dr. K. M. 
Pavri, Dr. U. V. Wagh and the late Dr. Sharada 
Devi Paul for their valuable guidance during the 
work. 

Virus Research Centre, S. S. Gogate. 

Indian Council of Medical Mohini Nayar. 

Research, 

Poona 411 001, April 9, 1976. 
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ANTIVIRAL ACTIVITY OF 6MFA, GROWTH 
PRODUCT OF FUNGUS A. OCHRACEUS, 
AGAINST FOOT AND MOUTH DISEASE VtRI S 

Foot and Mouth Disease (FMD) is an acute viral 
disease of the cloven footed animals.^ The virus 
comes in seven major types, namely, ‘O, A, C, 
Asia-r, ‘SAT-r, ‘SAT-2’ and ‘SAT-3 and has over 

62 subtypes. 

Use of interferon (IF) and interferon inducers 
to control and manage FMD (pioomavirus) virus 
infection in animals has been considered seriously 
in recent years. Particular mention inay be made 
of yeast RNA, a product which, if injected con¬ 


tinuously into infected mice, guinea pigs or cattle, 
is claimed to cause delayed clinical manifestations 
of FMDi presumably caused by interferon. Because 
virulent strains of FMD seem ot produce less of IF 
in host animals^ and the avirulent strains more of 
it, there is a suggestion that FMD virus multiplica¬ 
tion in mice can be restricted if adequate concentra¬ 
tions of IF in serum or body tissues is maintained 
through endogenous production or exogenous 
augmentation. 

We recently reported isolation of an inducer of 
interferon trivially designated as 6-MFA3'5 obtained 
from the fungus Aspergillus flavus Du/KR/162 b 
(Syn. A. ochraceus ATCC 28706), which inhibits 
Semliki Forest Virus (SFV) infections in experi¬ 
mentally inoculated Swiss Albino mice. We now 
report the results of tests of antiviral activity of 
6-MFA against FMD virus. 

6-MFA, a polysaccharide nucleoprotein complex, 
was prepared as per the technique described by 
Maheshwari and Gupta^. FMD virus ‘O’ and ‘A’ 
were obtained from IVRI in the form of 10% (w/v) 
muscle homogenates of the infected mice. Both 
strains are well adapted to multiply in 2-3 weeks 
old mouse®. For ‘O’ strain the MST values were 
4-8 and 5-1 days, and for ‘A they were 4*5 and 
4-5 days {see Table I). To assess anti-FMD virus 
activity, mice were first treated with 6-MFA through 
intraperitoneal route at the rate of 2 ml and 1 ml 
doses per mouse. This quantity of 6-MFA, chosen 
to treat mice against FMD, corresponds to that 
which usually gives 80% protection against SFV 
infection in similar mice*"^. Treated animals were 
challenged 24 hrs. later with the viruses (‘O’ and 
‘A’) given by intramuscular route at the rate of 
0-25 ml of 102 ® and 10^ ® of type 'O’, and IO 2 2 
and IQi’- of type ‘A’ respectively (100 and 1000 LD-,^) 
per mouse. The LD-q contained in the inoculum was 
determined by Reed and Muench^ method. Mice 
were observed twice daily morning and evening for 
the development of specific paralytic symptoms and 
death upto 14 days after which the experiments 
were terminated. 

In general, the proportion of animals protected 
against type ‘O’ was more than in type ‘A’ indica¬ 
ting that FMD type ‘O’ virus appears to be more 
sensitive to the antiviral action of 6-MFA than 
the type ‘A’. Even then, the MST of treated mice 
(type ‘A’ infected animals) has been found to vary 
directly with the quantity of the inducer (Table I). 
Furthermore, the MST here was seen to increase 
with the size (100 and 1000 LD-r,) of the challenge 
inoculum. This type of response can be explained 
on the basis of the participation of a specific type 
of immune (antibody) response increasing with 
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Table I 

Showing the antiviral activity of 6-MFA against the FMD virus % 


FMD virus 
type 

Dose of 6MFA/PBS 
(i.p.) 

No. of 
mice 

Virus (i.m.) 

Protection S/T (%) 

MST 
(in days) 

CQ > 

1 ml 

9 

100 LDso 

3/9 (33-3) 

6*5 


2 ml 

9 


5/9 (55-5) 

7*5 


1 ml PBS 
(CONTROL) 

10 

>» 

Nil 

4*8 


1 ml 

10 

1000 LDso 

4/10 (40-0) 

7*3 


2 ml 

10 

55 

3/10 (30 0) 

6*5 


2 ml PBS 
(CONTROL) 

10 

55 

Nil 

5*1 


1 ml 

9 

100 LDs 

1 9 (IM) 

5*0 


2 ml 

9 

„ 

1/9 (IM) 

6*6 


1 ml PBS 
(CONTROL) 

10 


Nil 

4*5 


1 ml 

10 

1000 LDgo 

1/10 (10-0) 

7*5 


2 ml 

8 

,, 

3/8 (37-5) 

8-0 


2 ml PBS 
(CONTROL) 

10 


Nil 

4*5 


S == number of surviving; T = total mice. i.p. =intraperitoneal; i.m. = intramuscular. 


PBS = phosphate buffer saline. 


increased supply of the antigen apparently accu¬ 
mulating through intracellular antiviral action of 
IF induced by 6-MFA. 

The authors are thankful to Dr. S, Kumar, the 
Former Head, Division of Bacteriology and Virology, 
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ties. We also thank Dr. Nitya Nand, Director, 
CDRI, for taking keen interest in the work. One 
of the author (RK) is a holder of ICAR fellowship. 
Division of Virology, Rama Kant. 
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Lucknow, March 15, 1976. 
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STREPTOMYCES VIJAENSIS—K NEW 
STREPTOMYCETE 

While carrying out the systematic screening for 
the isolation of streptomycetes capable of producing 
new antibiotics, a new streptomycete was isolated 
from a soil sample collected from Krishna river bed 
at Vijayawada (A.P.) which was designated as 
S. vijaensis. 

The materials and methods used were similar to 
those of our previous communication! and ISP 
procedures^. The sporophores are simple, and 
occurred as straight to wavy in most cases with a 
few extended open spirals and occasionally a few 
open and closed hooks. No verticils were observed. 
The spores are oval to elliptical with warty surface. 

Cultural characters. —Glucose-Czapek’s agar : 
Growth excellent; reverse yellowish brown to brown 
(14-A-IO) ; aerial mycelium abundant, pale dull 
rose (3-A-8) ; yellowish brown throughout and 
purple (43-F-7) pigment around coionies. 

Glycerol-asparagine agar ISP : Growth good ; 
reverse colourless to light yellowish ‘ brown 
(12-G-6) ; aerial mycelium moderate, pale pink 
(2-B-I). 

Inorganic salts-starch agar ISP : Growth excellent; 
reverse light dull brownish yellow (11—C-3) ; 
aerial mycelium abundant, light dull rose (4—A-8). 

Oatmeal agar ISP : Growth good ; reserve cream ; 
aerial mycelium good, pale pink (2-C-l). 
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Potato plug : Growth excellent, wrinkled ; ihyce- 
lium pale reddish blri^wn; aeHal iriycelium po 6 rj 
white with pale fosQ patches ; plug turned to deep 
blackish brown. 

Nutrien agar : Growth good ; fevers^ yeliSWi^H 
brown to brown (14-F-9) ; hefiai myceliusn scant 
White ; deep brdWil soluble pigment. 

Yeast extract-malt extract agar ISP : Growth 
good ; reverse brown (12-H-lO) ; aerial mycelium 
good, light dull pink (4-D-l) ; light brown soluble 
pigment. _ , ...... ^ i i i . - | j , ■ ; ; i. ^ ^ > 

The following biocHeihieal reactions were positive : 
Iheiahihi'lyrdsinase, amylolytic activity, nitrate 
IredUdtidh, milk coagulation with acidic reaction, 
acid from glucose, catalase formation, gelatin 
liquefaction, casein hydrolysis, cellulolytic activity 
(slight) and sucrose inversion. The following 
reactions were negative : Indole production ffom 
tryptone, Loeffler’s serum liquefaction, blood 
haemolysis and milk peptonization, 

Carbon utilisation : Excellent to good growth : 
arabinose, fructose, glucose, galactose, ittulitt, 
inositol, maltose, mannitol, manflose, lactose, 
rhamnose, starch, sorbitol, sucrOse, salicin aiid 
xylose. Moderate to poor growth : Cellulose, 
glycerol, raffinose, sodium acetate, sodium citrate 
and sodium succinate. Doubtful growth : Dulcitol, 
digitonin and sorbose. 

No growth : paraffin. Although the isolate 
broadly possesses poor antibiotic activity, the 
extracellular metabolite showed good activity on 
P. vulgaris and S. typhosa and th:; intracellular 
metabolite showed good activity on coagulase 
positive Staph, aureus. 

Discussion 

A detailed survey of the literature indicated that 
our isolate is related to S. griscoroseus^ and 
S. roseochromogenes-^'^^ and authentic cultures of 
these two were obtained and comparative studies 
made. The data show that S. vijaensis more closely 
resembles S. griseoroseus than S. roseochromogenes. 
However, even S. griseoroseus, although similar, 
differs from our isolate in ( 1 ) tyrosinase negative, 
(2) positive peptonization of milk and (3) no 
utilisation of raffinose, sorbitol, inositol and inulin. 

In view of the above, our isolate is considered a 
new species and designated S. vijaensis sp. nov., as 
its origin in Vijayawada. 

The authors express their thanks to Ruth E, 
Gordon of Rutgers State University, U.S.A. and 
Dr. C. A. de Varies of Centraalbureau Voor 
Sohimmelcultures, Netherlands, for supplying the 
reference organisips, 
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NITROGEN FIXATION BY A20TOBACTER 
OCCURRING IN THE RHIZOSPHERE OF 
C^ PLANT SPECIES 

The non-symbiotic nitrogen fixing bacterium, 
Azotobacter, is receiving greater recognition among 
scientists^ -'. The rank and luxuriant growth of 
certain tropical grasses like Paspalum notatum, 
Dlgltaria decumbens Hall., Cynodon dactylon Pers. 
and Zea mays L. is believed to be due to the 
association of active and efficient Azotobacter sp. 
in their root system-h Such plant species strangely 
enough exhibit an alternative but more efficient 
mechanism of carbon dioxide fixation called “C 4 
pathway” (C 4 -dicarboxylic acid pathway)4 quite 
distinct from the universally functioning Calvin’s 
pathway. In the present communication the In¬ 
fixing efficiency of several isolates of Azotobecter 
obtained from C 3 and C 4 plant species is compared. 

From the rhizosphere of three species of C 4 
plants (Table I) and from three C 3 plant species 
(Table II) Azotobacter cultures were isolated 
following standard microbiological techniques^ and 
they were maintained on Waksman No. 77 agar 
medium. The N-fixing ability of the isolates was 
determined following the procedures detailed by 
Rangaswami and Subba Raja^. The total nitrogen 
in the broth after 10 days of growth of the organism 
under shake culture conditions was determined in 
a micro-Kjeldhal unit". The respiratory activity of 
the isolates was measured in a Warburg respiro- 
meter^. The growth-promoting efficiency of 
Azotobacter isolates was tested on three rice 
varieties following the paper roll towel seed germina¬ 
tion technique^. The results are presented in 
Tables I to IIL 



808 


Letters to the Editor 


[ Current 
Science 


Table I Table II 

Nitrogen fixing efficiency of Azotobacter isolates Respiratory activity of Azotobacter 

Sqmw Azotobacter Isolate Isolate No. (m molS'^of O 2 consumed/g 

_ No. mannite cell/hr) 


C 3 Plants : 





Oryza sativa L. 

AB.l 

16-80 

AB.2 

249 

AB.2 

1800 




AB.3 

18-60 

AB.3 

68 


AB.4 

11-50 




AB.5 

12-30 

Am. 1 

260 

Gossypiiim arboremn L. 

GA.l 

7-64 

Am. 2 

229 

Eleusine coracana Gaertn. 

EC.l 

8-93 



EC.2 

8-33 

Am. 3 

102 

Capsicum anmium L. 

CA.l 

9-52 

Bm. 1 

246 

C 4 Plants : 

Amaranthiis viridis L. 

Am. 1 

19-60 

Bm.2 

no 

Am. 2 
Am. 3 

22-40 

19-80 

Cyp.l 

139 

Brachiaria mutico Stapf. 

Bm. 1 

12-50 

Cyp. 2 

186 


Bm.2 

22-40 


Cyperus rotundiis L. 

Cyp.l 

22-40 

Cyp. 3 

622 

Cyp. 2 

14-00 

Cyp. 4 



Cyp. 3 

25-20 

485 


Cyp. 4 

19-60 




* Data represent average of two estimations. 


Table III 

Effect of seed inoculation with Azotobacter on three rice varieties 


Vaigai IR. 20 Bhavani 


Source of Azotobacter 

Plumule 

(mm) 

Radicle 

(mm) 

Plumule 

(mm) 

Radicle 

(mm) 

Plumule 

(mm) 

Radicle 

(mm) 

1. C 3 Isolates* 

16-2 

42-3 

6-5 

25-7 

12-3 

30-5 

2. C 4 Isolates* 

26-1 

51-7 

7-0 

30-0 

14-8 

34-3 

3. Water control 

15-6 

40-6 

4-0 

19-7 

8-6 

27-7 


Data represent average of 20 seedlings measured five days after germination. 
♦Average values for nine isolates. 


The data clearly reveal that many of the 

AzfOtobacter isolates from the C 4 plants have 
proved to be very efficient in N-fixation as com¬ 
pared to the isolates from the C 3 plants like rice, 
cotton, chillies and ragi. The isolate from Cypenis 
rotundas L., has fixed the maximum quantity of 
nitrogen and the minimum was by GA. 1 from 

cotton. Admittedly, a few Azotobacter isolates 

like AB. 1, AB. 2 and AB. 3 have exhibited greater 
N-fixing ability than the isolates, Bm. 1 and Cyp. 2, 
obtained from C 4 plants. Among the isolates, 
Cyp. 4 has recorded the maximum respiratory 

activity and the least by AB. 3. The isolate, AB. 2, 
thoiigh from a C 3 plant species, exhibited a high 


respiratory activity comparable to that of C 4 isolates. 
It is quite reasonable that as suggested by Hill 
et the “oxygenlabile nitrogenase” is conferred 
protection through the exceedingly higher respiratory 
activity. 

The data on the response of three rice varieties 
to seed inoculation with Azotobacter are revealing. 
The isolates from the C 4 plants in general promoted 
the growth of rice seedlings much more than the 
isolates from the C 3 plant species. This observa¬ 
tion is amply supported by the recent work of 
Iswaran and Senti who inoculated the rice seedlings 
of the variety, Jaya with a culture of Azotobacter 
isolated from the roots of Cyperus rotundas L. and 
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obtained increased grain yields. Tbe increased 

growth of rice seedlings observed in the present 

study may be due to the cumulative effects of both 
N-fixation and the synthesis of growth-promoting 
substances^^ ^nd this area of investigation is receiv¬ 
ing our attention. It may therefore be generalised 
that the Azotphacter isolates from the C 4 plant 
species are not only more efficient, but also exhibit 
more growth-promoting effect than the isolates from 
the C 3 plants. 

Tamil Nadu Agricultural D. Purushothaman. 

University, C. Kasirajan. 

Coimbatore 641 003, G. Rangaswami. 

July 29, 1976. 
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INHIBITION OF INDUCTION OF STREFTOZO- 
TOCIN DIABETES BY MANNOHEPTULOSE 
Streptozotocin (SZN), derived from Streptomyces 
achromogenes, induces diabetes by destruction of 
the beta cells of pancreatic islets^^. Chemically, 
it is 2-deoxy, -2- (3-methyl-nitrosoureido) -D- gluco- 
pyranoset>. Its diabetogenic action is prevented by 
2-deoxy glucose (2DG)^‘ which is an inhibitor of 
insulin releaseiy and of glucose metabolism!-^. This, 
and some other observations-’^, suggest that the 
j:)etacytotqxic action of SZN is related to insulin 


release or glucose metabolism. Against this possibi¬ 
lity is an observation^^ that SZN diabetes was not 
prevented by mannoheptulose (MH), a more potent 
inhibitor of insulin release-^ and glucose metabolism’^. 
In view of the theoretical importance of this nega¬ 
tive finding, we have investigated again the inter¬ 
action between MH and SZN. 

The diabetogenic action of a single injection of 
SZN (gift from Upjohn Co.) at different time inter¬ 
vals after a dose of MH (from Sigma Chemicals 
Co.) was determined, comparing the glucose tole¬ 
rance of the treated male albino mice (20 to 25 g) 
with that of untreated controls and of mice receiving 
the same dose of SZN alone. Glucose tolerance 
was estimated as the area (GTA) under the glucose 
tolerance curve, after a glucose load of 3 g/kg after 
16 hours of fasting. Blood samples collected from 
the orbital sinus at 0 , 60 and 120 min after glucose 
injection were analysed for reducing sugar!, xhe 
mean control GTA was 228 mg hr/100 ml. (± 19, 
S.D., in 24 mice). The increase (i.e., A GTA) 
over this value, on the fifth day after treat¬ 
ment was a measure of the resultant diabetes and 
was calculated as percentage (% A GTA) of the 
mean control GTA. SZN (in citrate buffer at 5° C, 
pH 4*5), MH (in isotonic saline at 5° C) and 
glucose (in water) were given intraperitoneally in 
volumes of 0-01 ml./g body weight. 

Mice which received SZN alone (Group A, 
Table I) or along with MH (Group B) became 
equally diabetic. But when MH preceded SZN with 
increasing time intervals (Group C, D, E), there 
was progressive reduction in the effect of SZN. With 
an interval of 60 min (Group E), diabetes was com¬ 
pletely prevented. At 75 min (Group F), MH 
became altogether ineffective. Thiils the protective 
action of MH against SZN was very much time 
dependent and the optimal time for MH administra¬ 
tion was 60 min before SZN. A slightly lower 
dose of MH (125 mg/kg. Group G) was ineffec¬ 
tive against the same dose of SZN (125 mg/kg). 
Thus the minimal dose of MH effective against 
125 mg/kg SZN was 150 mg/kg. This dose was 
equally effective against a more severely diabeto¬ 
genic dose of SZN (175 mg/kg, Groups H and I). 

The present study establishes that MH can prevent 
the diabetogenic action of SZN. The preferential 
uptake of SZN by mouse beta cells is related to the 
glucose moiety in this nitrosourea!!. The entry of 
MH into mouse beta cells is also by a glucose 
sensitive transport mechanism*^. But the protective 
action of MH against SZN is not by competition 
fcr a common transport mechanism, because the 
protection is offered not when the circulating MH : 
SZN ratio would have been the highest (Group B), 
but 60 min later (Group E), by which time the 
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Table I 

Effecr of MH on the Diabetogenic action of SZN 


ManncheptulcSe 

Group* No. t)oSe of SZN -—— -GTAiSD mg hr/ % A GTA 

mg/kg Dose, mg/kg Time before 100 ml. 

SZN, min 


A 

125 

0 


640±17 

-flSO 

B 

125 

150 

0 

642±16 

+ 181 

C 

125 

150 

30 

587±22 

±157 

D 

125 

150 

45 

492±19 

-hll5 

E 

125 

150 

60 

229 ±21 

0 

F 

125 

150 

75 

619±I7 

4-171 

G 

125 

125 

60 

649 ±10 

4-184 

H 

175 

0 


930± 9 

T407 

I 

175 

150 

60 

230 ±20 

0 


*A11 groups consisted of 6 mice each. For abbreviations and experimental details, see text. 


blood concentration of MH wonld have fallen by 3 
half'^. 60 min after intravenous administration of 
MH, maximal hyperglycaemia developed in rabbits-^, 4 ^ 
as also almost complete disappearance of circula¬ 
ting insulin in rats't'. These considerations suggest ^ 
a non-competitive mechanism for the action of MH. 

The similarity between MH and 2DG in preventing 6 . 
SZN diabetes, strengthens the possibility that the 
mechanism of action of SZN might be related to 7. 
either glucose metabolism or insulin release. The 
failure of MH to protect rats against SZN in a 8 . 

previous study^ is best explained by the very short 
time interval (15 min) by which the sugar had 
preceded SZN. The apparent constancy of the 9. 

minimal effective dose of MH against varying doses 
of SZN is also interesting and is being investigated. 10 . 

Department of Physiology, L. N. Ramani. 

Christian Medical College, P. Zachariah. H- 

Vellore 632 002, 

March 1, 1976. 12. 
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SHORT SCIENTIFIC NOTES 


A Note on the Occurrence of Cercospora bidenth 

Tharp, on Helianthus tuberosus L. in India 

In November, 1975 plants of Helianthus tiiberosiis 
were found to be affected by a foliar disease. The 
disease was characterized by minute leaf-spots, up 
to 5 mm in diameter, irregular, amphigenous, brown 
with a light yellow chlorotic periphery, coalesce to 
form blighted patches mostly along the margin and 
at the tip of the leaf. Mycelium immersed, hyphae 
colourless forming pseudostroma in the sub-stomatal 
cavity. Fruiting mostly epiphyllous, stroma not well 
developed. Conidiophores, macronematous, mono- 
nematous, caespitose in groups of up to ^5, emerging 
through stomata, pale to mid-olive brown, paler at 
the tip, up to 10 septate, geniculate, mostly simple, 
rarely branched with a conspicuous widely spaced 
scar of attachment at the tip. Conidia acicular, hyalii. e, 
smo’oth, slightly curved with a truncate base, muhi- 
septate. The fungus was identified as Cercospora 
bidenlis Tharp. This is the first record of this fungus 
on H. tuberosus fron India, although this has been 
reported on this host from Mauritius^ in 1960. 

We are grateful to Dr. J. E. M. Mordue of C.M.I., 
England, for identifying the fungus and to Dr. H. C. 
Govindu, Head, Department of Plant Pathology, for 
providing facilities. 

AICRP Sunflower and Dept, of T. B. Anilkumar. 

Plant Pathology, K. M. Ponnappa. 

Univ. of Agril. Sciences, A, Seetharam. 

Bangalore 560 024, May 6, 1976. 

1. Anonymous, Rep. Dep. Agric., Mauritius, 1960, 
p. 46 (1961). 


Effect of Temperature on the Ecological Relationship 

Between Colletotrichum falcatum Went and a Curvu- 

laria Species 

Extensive laminar spots were observed on green as 
well as dry leaves of a seven months old crop of Co. 213 
on the Institute farm. This has been conclusively 
proved to be due to the red rot organism Physalospora 
tucumamnsis Speg. (Singh and Alexander^). During 
the course of this work, several bits of the infected 
leaf tissues were plated on Oatmeal agar medium for 
isolation of the causal organism. It was observed 
that in spite of surface sterilisation of the leaf tissues 
(with 0-1% mercuric chloride solution) a species of 
Curviilaria was associated with Colletotrichum falcatum^ 
Both the fungi were isolated separately and brought 
into pure culture. It was interesting to note that at 
30°C and above, Curvularia sp., dominated while at 


lower temperatures (23 °C to 30° C), Colletotrichum 
falcatum was dominant. Hence, after plating the bits 
were incubated at 23° C and the yield was-predominantly 
C. falcatum. 

It can therefore be concluded that for successful 
isolation of red rot organism, the tissues have to be 
incubated at temperatures below 30 °C, as otherwise 
the organism can be completely missed in isolations. 
Indian Institute of Sugarcane K. C. Alexander. 
Research, 

Lucknow 2, July 12, 1976, 

1 . Singh, Kishan and Alexander, K. C., Indian 
Phytopath.^ 1970, 23, 144. 


Two New Fruit Rot Diseases Caused by Cylindrocarpon 

A Survey of fruit and vegetable nriaikets at Allahabad 
during 1974-75 revealed the rot of fruits of ton.ato 
{Ly copersicon esculent urn Mill.) and guava {Psidium 
guajava L.) caused by Cylindrocarpon tonkinense 
Bugn. The pathogenicity of this fungus was corxfiiir.ed 
on both the fruits. About 4-7% fruits got infected 
with this infection. 

The infection on the tomato started either through 
the stalk end or thiough the skin cracks on the fruits. 
White Cottony growth of the fungus appeared on the 
infected regions. The disease in the guava appeared 
through injury on the fruits. Subsequently, mycelium 
and conidia of the pathogen were evident on the 
lesions. As compared to guava isolates, the tomato 
isolates produced more chlamydospores slightly 
smaller in size. Earlier Nayak^ recorded C. tonkinense 
on potato tubers but it has not been reported on 
tomato and guava fruits. 

Grateful thanks are due to the Director, C.M.I. 
Kew, for confirming the identity of both the isolates 
(No. IMI 199030 and 199031) and to Professor 
K. S. Bilgrami and Dr. M. P. Tandon for guidance. 
P.G. Department of Botany, Jamaluddin. 

Bhagalpur University, 

Bhagalpur 812 007, June 4, 1976. 

1 . Nayak, M. L., Sci. and Cult., 1964, 30, 143. 


Parasitization of the SaflOlower Aphid by Aphidencyrtus 
aphidivorus (Meyr) (HymenopteraiEncyrtidae) 

The aphid, Dactynotiis compositae Theobald (Syn. 
Macrosiphum compositae Theobald) is a very serious 
pest of Safflower during rabi season in northern parts 
of Karnataka. No parasite seems to have been reported 
on this species of aphid. 
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During the months of February-March, 1975 and 
1976, the authors observed the mummified aphids 
of D, compositae dxoundjyhdLXsNQx (Karnataka). They 
were parasitized by an endcparasite, Aphidencyrtus 
aphidivoriis (Meyr). The percentage of parasitizaticn 
was 5-22 during February-March, 1976. In the 
laboratory, the parasite was found to accept only 
the second instar aphids. The adult parasite was 
observed to rest on the aphid, make puncture with 
the help of ovipositor and feed on the oozing body 
fluid. Further, the act of ovipcsiiicn was found inte¬ 
resting. The parasite approached the aphid, dis¬ 
turbed it with its antennae and followed the aphid. 
The parasite turned back and parasitized the aphid, 
while it was moving. Mummification of the para¬ 
sitized aphids was cbseived after 4 to 5 days. The 
total life-cycle occupied 10 to 11 days. Longevity 

of the adults varied from 6*0 to 8*5 days when fed 
with 25% honey solution. Further studies are in 
progress. 

The authors are thankful to Dr. S. V. Patil, Director 
of Instruction (Agri.), College of Agriculture, Dharwar, 
for his encouragement and the authorities of the 
British Museum, London, for identifying the parasite, 
Department of T. S. Thontadarya. 

Agricultural Entomology, B. S.Bhumannavar. 

College of Agriculture, R. Govindan. 

Dharwar 580 005, April \2, 1976. 


Leaf Spot of Maize Caused by Pit homy ces maydicus 
(Sacc.) Ellis in West Bengal 

The occurrence of Fit ho my ces maydicus (Sacc.) Ellis 
on living leaves of maize at Kalimpong, West Bengal, 
is recorded here. Exotic varietal lines of maize grown 
at the State Farm, Kalimpong, were seen to be aft'ected 
by a leaf spot disease during July-August, 1975. 


Symptoms were found generally on the younger leaves 
Infections, starting from the basal part, progressed 
towards the tip of* the leaves. Brown to dark brown, 

1- 2 mm streaks ran along the veins. With progress 
of the disease, several such streaks coalesced to form 
a large dull brown spot of size 10-25 mm or more. 
Symptoms were pronounced after tasseling of the 
plants. Histopathological studies revealed pronounced 
necrosis of epidermal and mesophyll cells. Conidia 
on short conidiophores were clustered and emerged 
by rupturing the epidermis in a row. Pure cultures 
on PDA were faint yellow green to olive green, mycel ium 
mostly superficial, conidia solitary, simple, detached 
through fractures of denticle, part of which remained 
attached to the base of conidia, ellipsoid to broadly 
ovoid or oblong, round at ends, finely echinulate with 

2- 8 transverse and 0-3 longitudinal septa. Conidia 
on host and nutrient medium measured 10-20x5-12 p 
with average size 14-0 x 9*5/^. The species is 
identified as Pithomyces maydicus (Sacc.) Ellis’-. 
Ponappa (1967)- reported the occurrence of the species 
on Coix lachryna-jobi L., Vitex negundo L. and Allium 
cepa L. in India. This is the first record of its 
occurrence on maize {Zea mays L.) in India, 
causing a minor leaf spot disease. Material is deposited 
with the Herbarium at I.A.R.I., New Delhi-12, under 
Acc. No. 31998. 

Department of Plant Pathology, S. N. Das. 
Bidhan Chandra Krishi Viswa S. Chaudhuri. 
Vidyalaya, 

Kalyani, West Bengal, India. 

April 1, 1976. 


1. Ellis, M. B., Dematiaceous HyphomyceteSy C.M.I, 

Kew, England, 1971, p. 44, 

2. Ponappa, K. M., “Some interesting fungi. I. 

Miscellaneous fungi, ” Proc. Indian Acad. Sci., 
1966, 66 B, 262. 


QUALITY OF SCIENTIFIC PUBLICATIONS IN INDLV 


A Symposium on the 'Quality of Scientific 
Publications in India’ organised by the Indian 
National Science Academy, New Delhi, Indian 
Academy of Sciences, Bangalore and the National 
Academy of Sciences, India, Allahabad, was held 
at the Indian National Science Academy premises 
in New Delhi on 6th and 7th October, 1976. 
Dr. B. P. Pal, President, Indian National Science 
Academy, Professor. R. N. Tand'on, President, 
National Academy of Sciences, India and Dr. 
S. Ramaseshan, Vice-President, Indian Academy of 
Sciences, gave the .opening key-note addresses. 

The main objective of the Symposium was to 


take stock of the present status of our Scientific 
Publications (Journals, Books, etc.) and to consider 
ways of improving their standard. The participants 
discussed at length various aspects of Scientific 
Publications such as quality of scientific content, 
writing, editing, refereeing, printing and production. 
The Conference felt that a National Publication 
Policy for Scientific Publications should be formula¬ 
ted. This Committee should examine various facets 
related to the improvement of the quality of Scientific 
Publications in India including the quality of scientific 
content, presentation, rapidity of publication, con¬ 
ciseness, refereeing, editing, printing and production. 
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Nuclear Structure (Vol. 11)—Nuclear Deformation. By 

A. Bohr and B. Moitelson. (W. A. Benjamin, Inc., 

Reading, Mass.). 1975. Pp. xvii-f- 748. Price $ 37.50^ 

This book is a massive treatise on collective motion, 
both vibrational and rotational, and on the consequent 
deformations produced in nuclei. It is the second 
of a proposed set of 3 volumes on nuclear structure 
and is devoted entirely to collective motion and 
deformations from spherical symmetry. As is well 
known, Professors Aage Bohr and Ben Mottelscn 
have themselves done pioneeiing work on the subject 
(Their years ’ of dedication to the field has recently 
received public recognition through a popular award). 

Their expertise in and love of the subject-matter 
clearly shows in the book, which easily outruns all 
corripetition in its breadth and treatment of collective 
motion in nuclei. The early books by Blatt and 
Weisskopf (John Wiley and Sons, Inc., New York 
1952) and Bethe and Morrison (John Wiley and Sons, 
Inc., New York, 1956) were written before most of the 
developments in the field took place. More recent 
texts like those of Preston (Addisscn Wesley 
Publishing Co., U.S.A., 1962) or Roy and Nigam 
(John Wiley and Sons, Inc., New York, 1967) devote 
one chapter to both rotational and vibrational modes 
together. By contrast the present volume gives a 
near-700 page discussion of this subject. 

Chapter four (the first in this, the second volume) 
is a detailed study of nuclear rotational spectra. The 
authors have wisely separated the case of axially 
symmetric nuclei from the more complicated ncn- 
symmetric ones. An attempt is made to present 
isotopic Spin excitations as generalisation of collective 
rotations to iso-space. This is followed in chapter 
five by a study of single particle motion in non-spherical 
nuclei which have been deformed by collective rotation. 
This chapter offers detailed illustrations of the quantum 
mechanics of a particle, bound or scattered by ncn- 
spherically symmetric potentials, and could therefore 
be useful for similar problems in atomic and mole¬ 
cular physics. Finally, chapter six, the last and the 
longest, deals with vibrational modes. Apart from 
the usual discussion of harmonic vibration, a large 
section is devoted to anharmonic effects and resulting 
coupling of different multipole modes. Charge 
exchange and polarisation are treated from the 
interesting viewpoint of vibrations in isotopic space. 
The transition from vibration to fission is discussed 
briefly. 

A more detailed description of the contents would 
require an order of magnitude more space. The 


large cha.pteis in the book are divided into a too many 
sections in a conceptually disorganised sequerxe. We 
will be content with some general remarks. 

Detailed and painstaking as this bock is it would be 
too unwieldy, along with Vol. I and the proposed 
Vol. Ill, to be used as a text-book even for a one-year 
post-graduate nuclear physics course. Also, because 
of the decade or so of time that has been spent in 
preparing the two volumes certain major developments 
in nuclear structure during the past 10-15 years are 
covered very scantily, if at all. Examples of this are 
the theory of nuclear matter, cluster expansicr.s, three, 
body forces and pion condensation which comprise 
the few conceptually new and interesting nuclear 
physics research areas of the past decade. Some 
of this work had in fact been completed well before 
Volume I, and theie is not much excuse for their 
sparse treatment when the authors have set out on a 
massive three-volume series on Nuclear structure. 
One hopes that the fact that some of these topics 
have been briefly touched upon will not prevent them 
from given a more up-to-date discussion in Vol. III. 
Returning to this second volume under review, despite 
and perhaps because of its very size and level of 
detail, the book gives an impression of nuclear theory 
as a patch-work job with a different ‘ theory ’ for 
each occasion. To a large extent, this is not the 
authcis’ fault. Nuclei, with their uncomfortably 
‘ intermediate ’ number of strongly interacting 
constituents (too many for an exaxt treatment and 
too few for most statistical methods) do not lend 
themselves to clean pedagogical treatment. Never¬ 
theless, one would have expected authors of such 
eminence to bring about uiore unity amongst super¬ 
ficially diverse techniques. 

To put things in perspective, however, this is not an 
easy task, and one is strongly limited by the nature of 
the subject-matter. The scarcity of good nuclear 
physics text-books, despite the 50-year history of the 
subject, is itself testimony to the difficulties involved. 
Viewed in this background. Nuclear Structure, Vol. II, 
is a giant and laudable accomplishment. 

R. Rajaraman. 


An Introduction to Pteridophyta (Diversity and 
Differentiation). By A. Rashid, (Vikas Publishing 
House Pvt. Ltd., New Delhi), 1976. Pp. xi-h 283. 
Price Rs. 35.00. 

The book under review is intended to present an 
integrated account of the diversity and differentiation 
seen in a group of plants which occupy a vantage 
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position in the scheme of evolution of the vascular 
plants. Though appearing under the title cf an intro¬ 
duction, the book has a wealth of data amassed by 
the author and should prove invaluable as a source 
of reference to the teacher and the student at the post¬ 
graduate level of instruction. It may need, however, 
a teacher of high competence to put across the ideas 
contained here to the students at the under-graduate 
(B.Sc.) level. 

In the eat Her chapters, the author has dwelt at 
length on the diversity of form exhibited by the 
representatives of the various classes of Pteridophyta, 
extinct as well as living, and has given a detailed 
exposition of the structural features of the vegetative 
and reproductive phases. There are numerous 
illustrations which are all redrawn from standard 
books on the subject of Eames, Foster and Gilford, 
Smith, Bierhorst (this name appears on every page 
of illustrations in this section) and others. One wishes 
the author had highlighted the Indian work which is 
quite extensive and authoritative. The remaining 
chapters deal with a general discussion of the gametc- 
phytes, sporophytes, sexuality, alternation of genera¬ 
tions, etc. Recent work on the experimental aspects 
for which the Pteridophytes offer excellent materif 1 
has received due consideration. The literatuie 
coverage is not only up to date but also includes such 
‘ modern' approaches like electron microscope 
studies, Surgical and other elegant experiments eluci¬ 
dating the morphogenic processes in ferns. 

Reading through the book dealing with a group 
of-plants having an evolutionary history dating back 
to nearly 500 million years, one feels that the exciting 
Story of the plants of great beauty and which hold 
fascination to both amateur and professional botanists 
and which once dominated the world’s flora with 
the giant lyccpods and horse-tails could have been 
told better. As it is, a beautiful story has strayed 
from its charming course and run into a maze. 

A little care in editing and proof reading could have 
avoided the many shortcomings noticed in the text. 
‘ Selaginaceae ‘ (p. 6), ‘ the stem has cne-celled 

epidermis ’ (p. 22),® the marginal cells often form a 
thin extension or loose meristematic activity ’ (p. 165) 
are examples. The sub-division should end in 
-phytina and not in -opsida (p. 7). The consistent 
use of the small initial letter for the family names 
throughout the text is an irritant. The text is also 
marred by numerous errors in spelling, use cf singulc.r 
and plural (’ stems consists ’), punctuation and the 
reluctance to use the definite article in the appropriate 
places. 


The book is well produced with an attractive cover 
and, considering the printing costs in the country, 
the price appears lo be reasonable. 

M. A. Rau. 


Annual Review of Pharmacology and Toxicology. 

(VoL16). Editor: H- W. Elliott. Assoc. Editors: 

R. George and R. Okun. (Annual Reviews, Inc. 

California), 1976. Pp.566. Price : U.S.A. $ 17-00 

$ 17-50 elsewhere. 

The special recognition of toxicology as an important 
area of pharmacology is reflected in the change in 
the title of the Annual Review to Annual Review oj 
Pharmcology and Toxicology. The significant plac< 
toxicology now occupies in both therapeutic e.m 
nonmedical envircimental agents is evident from th' 
number of reviews presented in this volume. ‘ Toxi 
cology of inhalation anaesthetics end metabolites 
‘ Neurotoxic indolermines and monoamine neurons ’ 
Current concepts about the treatment of selecte< 
poisonings and ‘ Pharmacology and toxicology o 
lithium ’ deal with toxicity related to the therapeutics 
‘ Arsenic toxicology and industrial exposure ’ is ar 
account of accidental or industrial poisoning ; variou; 
methods for evaluation of pulmonary toxicity and th« 
toxicological effects of gaseous and particulate conta' 
minants on pulmonary microbial defense systemJ 
constitute two separate reviews. ‘ Behavioral pharma¬ 
cology and toxicology ’ and ‘ cutaneous pharmacology 
and toxicology ’ document recent progress in theS( 
fields. 

‘Central ncr-adrenergic centre! of blood pressure 
and ‘Renin and the therapy cf hypertension summarise 
recent concepts in the regulation of arterial pressure 
as also some facets of the etiology and therapy of 
hypertension. 

The role of neural factors in the regulation of insulin 
and glucagon secretion, site and mechanism’ of action 
of diuretics, the effect of melationin on Pineal gland, 
the therapeutic implications of Bioavilability, ’drug 
therapy of ‘myopathes associated with alterations in 
the immune mechanisms ’, developmental pharmacology 
as related to Hepatic cytochrome P 450 monooxy¬ 
genase, are some of the highly informative reviews 
presented in this volume. 

The discussions on ‘ selective suppression of humoral 
immunity,’ ‘thrombogenic effect of drugs,’ ‘selective 
transport of cytoplasmic constituents in neuional 
processes’ illustrate the interdisciplinary nature of 
pharmacological research. M. SiRSi. 


6129/76. Published by S. R. S. Sastry, Manager, Current Science Association, Bangalore-560006 
, ^ 1 and Printed at The Bangalore Press, Bangalore-560018. 




EI^FECt OF WATER-METHANOL MIXED SOlVenTS On THE ULTRASONHS 
RELAXATION OF CADMIUM ACETATE 


J. SREE RAMA MURTHY and B. RAMACHANDRA RAO 
Physics Department, Andhra University, Waltair {A.P.), India 


Abstract 

Meisurements of ultrasonic absorption have been made by pulse technique in 1 M solutions 
of cadmium acetate with water-methanol mixed solvents. Results are analysed by assuming a single 
relaxation mechanism. Tne characteristic frequency of relaxation is found to deciease with increas¬ 
ing composition of methanol in the solvent. It is proposed that the mechanism of relaxation may 
be the perturbation of chemical equilibrium between complex Cd Ac+ ions and Cd^^, Ac" species by 
soundwaves. 


EQUILIBRIUM chemical dissociation of an electro- 
lyte often results in a relaxation type of ultra¬ 
sonic absorption. The macroscopic dielectric 
constant of the solvent determines the degree of 
dissociation as well as the rate at which such reac¬ 
tions proceed in solution. In turn, varying com¬ 
position of a mixed solvent must change the 
frequency of relaxation of a dissolved electrolyte:. 
Systematic investigation in this direction are 
available in literature only for a few electrolytes. 
The effect of varying solvent composition on the 
characteristic frequency of a relaxing solute has 
been reviewed by Stuehr and Yeagert for some 
divalent sulphatjes. Krishnamiurthy^' and Murthy 
and Rao^ extended these studies to some di-uni¬ 
valent salts. In the present note the ultrasonic absorp¬ 
tion studies made in weak solutions of cadmium 
aceitate with water-methaniol mixed solvents are 
reported. 

Measurements of absorption and velocity have 
been made by pulse technique in the range 1 to 
15 MHz at room .temperature!. Results are analysed 
by assuming a single relaxation mechanism 
° T. , A 

where A and B are constants of relaxation, and is the 
characteristic frequency of relaxation. The excess 
absorption per wavelength (a'X) is calculated from 
the relation 

where v is the velocity of sound. 

Results of absorption are reproducible within ±10%. 

Values of ultrasonic absorption and velocity are 
presented in Table I together with computed para¬ 
meters a'X, and at different compositions of 
methanol in the solvent. The dependence of a//2 
with composition of methanol is shown in Fig. 1. 


It can be seen from this figure that as the composi¬ 
tion of methanol is gradually increased, a/p goes 
through a pronounced maximum at a certain inter¬ 
mediate composition. In the absence of cadmium 
acetate in solution, no such absorption maxima 
could be found at intermediate compositions of 
water-methanol mixtures around room temperature. 
The existence of such maximum in a/p indicates 
that the salt plays an important role in determining 
the ultrasonic behaviour of the solution. 



Fig. 1. Plot of ajp v^. concentration of methanol 
in one molar cadmium rxetate solutions. 

The variation of excess absorption per wavelength 
(a'X) with frequency is shown in Fig. 2 for different 
solvent compositions. The characteristic bell-shaped 
absorption curves typical of relaxation appear only 
at 60% and 80% methanol compositions in the 
solvent. It appears that at lower compositions of 
methanol the relaxation frequency lies outside the 
frequency range of absorption measurements. 


Curr Sci..2 
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Table I 

Ultrasonic absorption and relaxation parameters in one molar cadmium acetate, in water-methanol solvent 

mixture at 28° C 


Weight % 
methanol 

/ 

Mc/sec. 

10” X o//2 
cm~^ Sec® 

10® X 
(a'A) 
db 

V 

rr/sec 

fr 

Mc/sec 


4-44 

1135 

6-3 




7-20 

990 

9-3 



0 

10-10 

865 

11-3 

1526 

17-1 


13-00 

760 

12-8 




4-44 

1230 

7-4 




7-20 

1180 

11-5 



20 

10-10 

1100 

15-3 

1585 



13-00 

945 

16-6 




4-44 

1275 

7-2 




7-20 

1170 

10-7 



40 

10-10 

990 

12-8 

1496 

17-3 


13*00 

850 

14-1 




4-44 

1250 

6-6 




7*20 

870 

7-4 



60 

10-10 

690 

8-3 

1398 

9-3 


13-00 

465 

7*1 




4-44 

925 

4-7 




7-20 

785 

6-4 



80 

10-10 

370 

4-1 

1280 

6-0 


13-00 

250 

4-4 





. Fig. 2. Variation of a'X with frequency in IM 
solutions of cadmium acetate with water-methanol 
solvent mixtures. 


In view of the high concentration (1M) of 
cadmium acetate in solutions the mechanism of 
relaxation can be assumed as a perturbation of 
equilibrium 

CdAc+^Cd++4-Ac¬ 
hy sound waves. The probability for the forma¬ 
tion of complex ion species, CdAc+, increases 
with decreasing dielectric constant of the 
solvent Increasing methanol composition in water 
therefore leads to a decrease of the rate constant 
as well as the relaxation frequency. 
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THE OBSERVER IN THE WORLD-VIEW OF PHYSICS 

RAJENDRA BHANDARI 
Raman Research Institute, Bangalore 560 006, India 


Abstract 

The ideas introduced by the author in a couple of recent papers on entropy, irreversibility 
and quantum measurement are first briefly summarized. The meaning of the concept of observer 
introduced in these papers is developed further and implications discussed. The observer is 
proposed as beiag an entity always existing and existing in the singular as opposed to being a 
living system obeying laws of physics and chemistry. 


OAN we, in principle, form a consistent picture 
^ of the physical world and the phenomena 
around us in terms of a set of laws of physics 
regarded as being independent of the existence or 
non-existence of an observer who looks at these 
phenomena and tries to find these laws ? An assumed' 
positive answer to this question forms the basis 
and provides the motivating force for all physical 
sciences. In a sense, the question has always existed. 
For example, if one tries to derive the properties 
of the macroscopic world of tables and chairs from 
the assumed hypothesis of atoms and molecules, 
one such property being irreversibility, one has tO' 
take recourse to ad hoc operations like averaging 
over macroscopic lengths and time scales. These 
operations are justified by statements to the effect 
that we are macroscopic observers, our senses are 
too crude to sense very small distances and time 
scales and so on. The problem of explaining why 
we, as observers, are so restricted still remains. If 
the entire process of cognition were subject to' 
deterministic physical laws, there would be no room 
for these contingent elements or randomness. The 
reason one is able to live with these contradictions 
in classical physics is that the problems can be 
swept under the rug by a few simple statements 
which are not questioned. 

After the advent and the remarkable success of 
quantum mechanics, however, the problem of the 
relevance of the observer has been posed with much 
more seriousness. The reason for this is that 
‘measurement’ and ‘preparation of a state’ are much 
more central concepts in quantum mechanics than 
these are in classical physics. The disturbance of 
the system as a result of measurement on a quantum 
system is not a small, negligible effect that can be 
blamed on inefficiency or carelessness; it is funda¬ 
mental. The existence of states in which not all 
observables have precise, well-defined values at the 
same time even in principle, the indeterminate 
collapse of a system to an eigenstate of the 
observable being measured, etc., are features peculiar 
to quantum mechanics. These features lead to 
several well-known paradoxes, for example, the 


Schrodinger’s cat paradox, the Einstein-Podolsky- 
Rosen paradox and so on. 

Motivated by these problems as well as by the 
ad hoc unaesthetic and artificial nature of the assump¬ 
tion of an external reality existing independently of 
the existence of an observer, we have, in a couple 
of recent papers^’^, proposed a view on the problems 
of entropy, irreversibility and quantum measurement 
in which the observer is an indispensable part of a 
comple,te description of physical reality. ‘Levels 
of perception’ are introduced as a new element in 
the description. A level of perception is charac¬ 
terized by a set of concepts and assumptions which 
the observer regards as a priori. This set determines 
the set of all possible states the observer can observe 
at the given level of perception. Any state that 
contradicts these concepts and assumptions cannot 
be observed by this observer and such states must, 
•therefore, collapse to one of the states in the allowed 
set. This collapse is an irreversible process and it 
was proposed that such a collapse during any 
observation by an observer whose perception is 
limited is the fundamental cause for the irreversi¬ 
bility observed in the universe by such an observer. 

It was also proposed that every set of concepts 
and assumptions considered a priori must be assigned 
a negentropy corresponding to the number of states 
considered inaccessible by virtue of these constraints. 
These states would become accessible for a more 
unrestricted observer, whose conceptual framework 
or ‘level of perception’ allows for a larger number 
of states. It follows that any universe seen by a 
restricted observer must evolve, since it has a 
potential negentropy. In the limiting case, an 
observer who is completely unrestricted and allows 
for all possible states sees a universe which does 
not evolve, for there is no potential negentropy. 

The above hypotheses would clearly be of little 
significance if the - existence of the postulated 
observers with various levels of perception were 
impossible. These would also be of little signifi¬ 
cance if these levels of perception were unattainable 
by ‘human’ observers. 
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It would be desirable therefore to discuss a little 
further what we mean by ‘observer’ and the rela¬ 
tion of this observer to phenomena. Clearly, by 
‘observer’ we mean something more than a physico¬ 
chemical system obeying fixed laws of physics and 
chemistry, since this is itself a classical or a macro¬ 
scopic view, hence only relevant for a particular 
level of perception. For the same reason, it cannot 
be looked upon as a spatio-temporally bound 
system. The observer is an entity which always 
exists and exists only in the singular. There is only 
one observer! It is the same observer that attains 
these various levels of perception, including the 
ones in which it sees itself as many observers. The 
strongest argument in favour of the view is that 
.an observer is never experienced in the plural. 
The inability to visualize such an observer is no 
more serious than our inability tO' visualize quantum 
mechanical objects, for example electrons. This 
dissociation of the concept of an observer from 
‘human-being’ or from the ‘phenomenon of life’ is, 
we believe, important for the resolution of the 
age-old question: Would there be a Universe if 
-there were no one to observe it ? The answer is No, 
because the existence of the observer is a fundamental 
truth—the only truth accessible to direct experience. 
The concept of an external world and laws governing 
its phenomena are constructs invented by the 
observer to put order and meaning into his own 
experience. These constructs are, therefore, subject 
to change in the observer’s perception, for no set 
of concepts meaningfjhlly describes the entire 
experience. 


An immediate question that arises is, whether 
these various levels of perception are attainable by 
a human’ observer. The following way of looking 
at the problem may perhaps be helpful. Let xis 
note that if we accept the more general concept of 
the ‘observer’ mentioned above, then for this observer, 
there is no distinction between mental phenomena 
like thoughts, feelings, emotions, etc.^ and physical 
phenomena like burning of wood. Both kinds of 
phenomena are parts of the observer’s experience. 
The identification is useful, however, in one respect. 
In the realm of mental phenomena we explicitly 
recbgnize the impossibility of observation - of a 
phenomenon without disiturbing or changing the 
phenomenon. It is very difficult to observe thoughts 
without changing them. Further, mental phenomena 
are known to be phenomena which themselves 
change as a result of their understanding. For 
example, if repeated performance of a habitual act 
by a person is looked upon as a phenomenon, we 
do allow for the possibility that the person may 
get rid of the habit by conscious effort in the form 
of introspection. Now if there is no qualitative 
difference between mental and physical phenomena, 
both taking place in the observer’s mind, one must 
allow for the possibility that the latter may change 
as a result of conscious effort on the part of the 
observer. Physical laws could thus be looked upon 
as habits, only much more deep-rooted, consequently 
requiring much greater effort to change. 


1. Bhandari, R., Pramdna, 1974, Sf, 1. 

2. —, Ibid., 1976, 6, 135. 


SPECTROPHOTOMETRIC STUDY OF THE REACTION OF OSMIUM WITH ISONIAZID 

H. SANKE GOWDA and B. NARAYANA ACHAR 
Department of Post-Graduate Studies and Research in Chemistry, University of Mysore, 

Manasa Gangotri, Mysore 570 006 

Abstract 

Isoniazid is proposed as a new reagent for the spectrophotometric determination of microgram 
amounts of osimum. It forms an yellow complex with Os (VIII) and Os (VI) in the pH range 3- 8- 
4*5 at room temperature. The yellow complex exhibits maxim.um absorbance at 420 nm. Beer’s 
law is valid over the concentration range 0-1-6-5 ppm for Os(Vni) and 0-4-7*0 ppm for'os(VI) 

The sensitivities are 0- 013 for Os(VIII) and 0-026 jag/cm^ for Os(VI). The effects of time* 

temperature, order of addition of reagents, reagent concentration and diverse ions are reported. " 

colour reaction between INH and the platinum 
metals and developed INH as a sensitive reagent 
for the spectrophotometric determination of osmium. 
The proposed method offers the advantages of 
simplicity and good sensitivity without the need for 
extraction. 


Introduction 

TSONIAZID, isonicotinic acid hydnazide (INH) 
is extensively used in the treatment of tubercu¬ 
losis. -.It has been proposed for the spectrophoto^ 
metric determination of vanadium^ and gold^. In 
the present paper the authors have investigated the 
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Table I 


Determination of osmium in synthetic mixtures corresponding to syserkite 


Osmium (VIII) 
taken 
(ppm) 

Ir 

(ppm) 

Ru 

(ppm) 

pt 

(ppm) 

Rh 

(ppm) 

Au 

(ppm) 

Osmium (VIII) 
found 
(ppm) 

0*8 

0*5 

0*25 

0-20 

0*05 

0*01 

0*85 

1*0 

0*9 

0*40 

0*40 

0*01 

O'05 

1*03 

1*5 

1*2 

0*60 

0*50 

0-03 

0*10 

1-51 

2*4 

2*0 

0*80 

0*60 

002 

0*10 

2-42 

3*0 

2*5 

0*50 

0*10 

001 


3-04 

5*0 

4*0 

0*80 

0*^0 

0-01 


500 


Experimental 


colour. 

If the mixing 

of the reagents follows the 


Standard solution of osmium (V TTT ) was prepared order : MBL, BML or LBM, the maximum colour 
from osmium tetroxide (M/s. Johnson Matthey development takes place in 10 minutes. If the 
Chemicals Ltd., London) in 0-02M sodium n^i^ing of the reagents follows the order: LMB or 
hydroxide. Standard solution of osmium (VI) was MLB the full development of colour takes place 
prepared from potassium osmate (M/s. JMC) in in 15 minutes. It is therefore recommended to mix 
doubly distilled water. Buffer solutions of the pH osmium and buffer solutions prior to the addition 
range 0-65-5-2 were prepared from 1 M sodium INH solution. 

acetate and 1M hydrochloric acid solutions. A The minimum amount of INH required for the 

1 % aqueous solution of INH was used. Standard maximum development of colour is 5 ml of 1 % 
solutions of diverse ions were prepared from solution. Higher concentration of the reagent does 
analytical grade chemicals. Beckman Model DB not alter the colour intensity. Tthe absorbance 
spectrophotometer was used for absorbance readings are constant in the temperature range 
measurements. 10-45° C. 

Procedure :—^The sample solution containing Beer’s law is obeyed over the concentration range 

20-150/ig of osmium (VIII) or 25-175 ^g of 0* 1-6*5 ppm of osmium (VIII) and 0* 4-7*0 ppm 
Osmium (VI) was transferred to a 25 ml volumetric Qf osmium (VI). The optimum concentration 
flask. 5 ml of Walpole buffer of pH 3*6 and 5 ml ranges as evaluated by Ringbom plot are 0*8— 
of 1% INH were added and diluted to the mark 6-0 ppm for osmium (VIII) and 1*0-7*0 ppm for 
with doubly distilled water. After 10 minutes, the osmium (VI). According to SandeU's expression, 
absorbance was measured at 420 nm against a the sensitivity of the reaction is 0*013 fig/cmP- for 
reagent blank prepared under similar condition. The osmium (VIII) and 0*026 ixg/crn^ for osmium (VI). 
Osmium concentration; of the sample solution was The absorbance of six solutions containing 5 ppm 
then deduced from the standard calibration curve, of osmium has a maximum relative deviation of 
Results and Discussion 1*5% and an average deviation of 0*5%. 

Of the six platinum metals only octavalent and sensitivity of the proposed method is more 

sexavalent osmium forms an yellow coloured com- o-(^-benzoylthioureido) benzoic acid^, 

plex with INH at room temperature (27° C) in the 2-mercaptobenzimidazole-^, 2-merca^ Lobenzothiazole^, 
presence of Walpole buffer. Osmium (VI) does not l-carbamidino-3-methyl-5-pyrazOlene', bismuthiol 
form any coloured complex with INH. Maximum ^-benzoyl-a (o-tolyl) thiourea^ which have 

colouration takes place in the pH range 3 *8-4 *5. been proposed as sensitive spectrophotometric 
All studies are therefore confined to pH 4. The reagents for osmium (VIII). 

yellow colour is fully developed in 10 minutes after The yellow colour of the solution is assumed to 
mixing the reagent and is stable for 10 be the colour of a complex because the solutions 
minutes. The order of mixing osmium (M), of the reagents and the oxidation products of INH 
buffer (B) and INH (L) has some effect are colourless. Job’s method of continuous 
on the development and stability of the variations’ll mole ratio method^ and limiting 
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logarithmic methodic fail to give the composition of the 
complex because the yellow colour is not developed 
even in the presence of 200 -fold molar excess of 
INH. A 925-fold molar excess of INH is necessary 
for the complete complex formation. The cationic 
nature of the complex is indicated by the retention 
of the yellow colour on Dowex 50W-X8 cation 
exchange resin. 

The following amounts (/^g/ml) of foreign ions 
are found to give less than 2% error in the deter¬ 
mination of 3/ig/ml osmium: Pd 2 + ( 20 ), Pt-+ 
(1-0), Ru3+ (1-0), RiL3+ (8-0), (8-0), Cu2+ 

(16*0), Ni2+ (400), Co2+ (44), Au3+ (0*2), FeS:- 
(100), Ag+ (0*4), Mn2+ (80), F‘(1400), Cl' 
(1600), Br- (600), T (600), SO^s-dOOO), NO.," 
(1600), P04'^' (400), (20), EDTA (80), 

acetate (800), oxalate ( 12 ) and citrate ( 8 ). Pt^v 
and RuS+ interfere because of their colour. 

Determination of osmium in ores .—Synthetic 
mixtures corresponding to syserkite were prepared 
and the osmium content was determined following 


the standard procedure. The results are given iCL 
Table I. 
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PROTON-LJGAND FORMATION CONSTANTS AND FORMATION CONSTANTS OF 

Tl(I)-3-NiTRO SALICYLATES 

P. V. KHADIKAR 

School of Studies in Chemistry, Vikram University, Ujjain (M.P.) India 

AND 

P. S. DESHMUKH 

Government College, Khargone (M.P.), India 


Abstract 

Proton-ligand formation constants and formation constants of Tl (D-complexes with 3-nitro 
salicylie acid have been determined at 30° C (50% aqueous ethanol, 0-1 M NaC 104 ) by various 
computational methods. The average values of proton-ligand formation constants are found to be 
logpKi*^ = 10*34 and logpKi^ = 2*30, the corresponding values for formation constants are 7*87 
and 5*05 respectively. 


ALTHOUGH the co-ordination chemistry of 
salicylic acid is well documented, the study of 
its derivative, 3-nitro salicylic acid (3-NSA), 
remained neglected until quite recently. Khadikar 
et al.^~'^ have reported the complex forming tendency 
of 3-NSA with number of di- and tri-valent metal 
ions. The literr .ure does not reveal the complex 
formation of Tl(I) with 3-NSA. The present study 
deals with the same. The proton-ligand formation 
constants of 3-NSA and the formation constants of 
its complexes with T1(I) have been determined in 
the present investigation employing half-integral, 
point-wise calculation, and linear plot method. Refined 
values of formation constants are obtained by the 
method of least-squares. 


Experimentat 

All the chemicals used were of Analar B.D.H. 
grade. 

Polymetron model CL~41 was used for pH titra¬ 
tions conducted at 30°. Measurements were madle 
with an accuracy of ±0*05 pH units and th.e 
reproducibility of the readings was of the same 
order. The pH-meter was calibrated using Cam¬ 
bridge buffer tablets of pH 4*1 and 9*1. 

pH-metric titrations of solutions of (/) free 
HCIO 4 , ('0 free HCIO 4 + 3-NSA and (Hi) free 
HCIO 4 4 - 3-NSA -|- Tl(I), were performed in 509^ 
(v/v) aqueous ethanol medium against standard 
NaOH solution while maintaining the ionic stren^h 
at 0*1 M NaC 104 . 
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Table I 


pH 

n.K 

loir 

loc ~ ^ 


Point-wise 

1 /2a 

2 —72a 

log pKi” 

logpK,« 

2-2 

1-614 


4 -0*201 


2-401 

2*3 

1*518 


-40*031 


2*331 

2-4 

1*449 


-0-089 


2-311 

2-6 

1*259 


-0*456 


2*144 

2*8 

M56 


-0*733 


2*067 

3-0 

1*017 





4-0 

0-992 





5-0 

0*985 





6-0 

0*980 





8*0 

0*975 





9-0 

0*945 





9-8 

0*831 

+0-691 


10*491 


10-0 

0*742 

+0-459 


10*459 


10-1 

0*706 

+0-381 


10*481 


10*2 

0*623 

+0-219 


10*419 


10*3 

0’472 

-0-048 


10*252 


10*4 

0*452 

-0-082 


10*318 


10*5 

0*327 

-0-311 


10*189 


10*6 

0*277 

-0-416 


10*184 



The experimental set-up and the method of 
calculation is the same as described earlieri’^. 

Results and Discussion 
The Irving-Rossotti expression^ was used for the 
calculation of (Degree of formation of proton- 
ligand complex), h {Degree of formation of Tl(I)- 
complex], and p(L) (Free ligand exponent). The 
oocentrations were corrected for the changes in 
volume as a result of addition of alkali during 
titration. A series of values of h and p(0 
corresponding to different B-values (pH-meter 
readings) were calculated (Tables I-II) and the 
formattion curves for ligand and complex were 
obtained by plotting fi^ vs, pH and n v.y. p(L) respec¬ 
tively (Figs. 1—2), The values of log log pK2^ 

(Practical protomligand formation constants) and' 
also log Ki and log were recorded directly from 
the respective formation curves from integral values 


of fi^ and fi and are recorded in Table III. Values 
of these constants were also obtained by point-wise 
calculation as well as linear plot method' (Figs. 3-4). 
Refined values of log K;j^ and log Ko were obtained 
by the method of least-squares. 



Persual of Table II (Fig. 2) shows that h value 
never exceeds 1*7 indicating thereby the formation 
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Table II 


fix 

h 

1 « 

loc" 

;>(L) 

Point-wise 


logKi 

log K 2 

0*985 

0*158 

-0*458 


8-798 

8*340 


0*983 

0-310 

-0*345 


8*567 

8*222 


0*984 

0*453 

-0*08 


8-034 

8-954 


0*985 

0*670 

+0-308 


7-382 

7*690 


0*983 

0*723 

+0*417 


7*132 

7-549 


0*981 

0*778 

+0*547 


6*902 

7*449 


0*982 

1*086 


**-1026 

5*590 


4*564 

0*978 

1*148 


-0*760 

5*480 


4*720 

0*975 

1*365 


-0*240 

5*230 


4*990 

0*974 

1*525 


+0*043 

5*112 


4*155 

0*972 

1*637 


+0*244 

4*997 


3*241 

0*970 

1*750 


+0*477 

4*877 


4*354 


Table III 


Method 

log 

pKi« 

log 

pKa“ 

log 

K. 

log 

pKa 

Half-integral 

10-35 

2-30 

7*91 

5*12 

Linear-plot 

10*32 

2*35 

7-90 

5*12 

Point-wise calc. 

10*35 

2*25 

7-86 

5*00 

Least-square 

• • 


7- 80 

5*01 

Average 

10-34 

2*30 

7*87 

5*05 


1-5 
Ip 1.0 
05 

4 6 pL 8 

Fig. 2 

of only 1 : 1 and 1 : 2 complexes of T1(I) with 
3-NSA. In view of the very low concentration of 
T1(I) (1 X 10"^) used in the titration, formation 
of polynuclear complexes may be ignored. Titrations 
performed with diiferent ratios of metal to ligand 



showed that the formation constants are independent 
of metal ion concentration. 



Fig. 3 



Fig. 4 
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The ratio of log K^/log K2 is positive and that the 
separation factor between the first and the second 
formation constant is well within the range. A 
bigger difference between log and log K.> is due 
to the possible steric hindrance on the. linking of 
the second ligand molecule expected for Tl(I) ion. 
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SPECTROPHOTOMETRIC INVESTIGATION OF Ti(IV) COMPLEXFS OF 
N-SALICYL PHENYL HYDROXYLAMINE 

SASWATI P. BAG and ANUP K. KHASTAGIR’^’ 

Department of Chemistry, JadaVpur University, Calcutta 700032 


Abstract 

Yellow coloured complexes of Ti(IV) and N-salicyl phenyl hydroxylamine are extractable 
into isoamyl alcohol. The spectrophotometric studies following Job s and molar ratio methods have 
shown that 1: 2 and 1: 3 (iretal: ligand) complexes predominate in the acidity ranges cf 2-5 N and 
7*5-9 NHCi respectively. The values of the stability constants, stepwise and overall, have been 
calculated following extended Yatsimirskii’s, Leden’s end Harvey-Manning’s m-ethods. An electronic 
computer, IBM 1130, using FORTRAN Programming was utilized for evaluating stability constants 
of 1:3 system. The analytical suitability of the reagent for microdetermination of titanium has 
also been investigated. 


Introduction 

HE application of the aryl hydroxamic acids and 
their N-phenyl analogues are well documentedi"^. 
But in many cases^>’'^, investigations were carried 
out to study the complexes with the variation of 
acidity. The present paper deals with the spectro- 
photometric investigation of Ti(IV) complexes of 
N-salicyl phenyl hydroxylamine (NSPHA) at 
varied acidities. The study has established the 
existence of 1 : 2 and 1 : 3 (metal : ligand) com¬ 
plexes depending on the pH. The stepwise and 
overall formation constants are evaluated by extended 
Yatsimirskii’s®, Leden’s^ and Harvey-Manning’-sio 
method. The analytical suitability of the reagent 
for microdetermination of titanium is explored in 
the light of above observations. 

Materials 

A stock solution of titanium (2*18 mg/ml) was 
prepared from potassium titanyl oxalate (A.R.) and 
was standardised^^. The reagent, NSPHA (m.p. 
106-107° C), was prepared following the method of 
Shomei2. Chemicals used in all spectrophotometric 


A Dortion of this work was included in the 
Ph.D. Thesis submitted to Jadavpur University in 
1974. 


measurements were of A.R. or spectrograde quality, 
A Hilger Uvispek spectrophotometer was used for 
spectrophotometric measurements. For evaluation 
of the formation constants, a IBM 1130 scientific 
and electronic computer based on FORTRAN 
Programming was employed. 

Experimental 

An aliquot of titanium solution (8-352 x 10"^ M) 
was taken in a 100 ml separatory funnel and its 
pH adjusted to the desired value. The reagent 
solution (0-087 M) in isoamyl alcohol was then 
ad,ded and the mjixture shaken thoroughly for 
10 minutes. The yellow coloured nonaqueous layer 
was collected in a small beaker. The extraction 
was repeated with a 5 ml portions of isoamyl 
alcohol. The combined extract, after drying over 
sodium sulphate, was diluted to 25 ml with iso¬ 
amyl alcohol and its absorption was measured at 
390 and 400 nm. 

Results and Discussion 

The absorbance measurements of the complex 
solution at 8 N HCl show maximum absorbance at 
370 nm. Due to low reagent absorption 
around 390-400 nm, all the absorption measure¬ 
ments were taken against the reagent blank at 


Gorr. Sci.—3 
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Table I 

Stepwise stability constants of titanium complexes at 27 i 2°C 


Method 

For 1 

: 2 (Metal: Ligand) 


Fori 

:3 


log 

log K. 

log ^2 

logK, 

log K2 

log K3 

log ^3 

Yatsimirskii’s 

2-29 

2-43 

4-72 

2-15 

1-49 

3-05 

6-69 

Leden’s 

1*28 

2-89 

4-17 

2-13 

2-04 

3-17 

7-34 

Harvey-Mannin g’s 



4-34 

*• 

•• 

•• 

7-57 


400 nm with 8 N HCL Extraction with 
6 ml of reagent was adequate for quantita¬ 
tive extraction with 8N HCL Measurements of 
absorbance of different sets of complementary 
solutions (both Job’s and molar ratiO' methods) at 
390 and 400 nm show that 1 : 2 and 1 : 3 (metal : 
ligand) complexes predominate in the acidity ranges 
of 2-5 N and 7-5-9N HCl respectively. The 
systems obeyed Beer’s law over the concentration 
ranges 1-15 ppm with 8N HCl. The optimum 
concentration ranges, evaluated from Ringbom’s 
curves, were found to be 5-14 ppm at 8 N HCl. 
The relative analysis error per one per cent absolute 
photometric error, following Ayre’s equation, was 
found to be of the order of 2*72. The molar 
absorptivity of the complexes, calculated from Beer’s 
law data at 8 N (400 nm), is (1*9 ± 0-02) x 10^ 
Lmole'i cm"i. The sensitivity, according to Sandell, 
is 0-021 pg with 8N HCL 

Moderate amounts of ions, commonly associated 
with titanium, did not interfere with the estimation. 
Fe(III), V(V), Cr(VI), Mo (VI) and U(VI) 
however interfere in the estimation. The reagent 
can therefore be used for microdetermination ‘of 
titanium. i ; 

The stepwise formation constants of 1 : 2 and 1 : 3 
systems were determined in the manner stated 
earlieri-s. Following Yatsimirskii’s method, step¬ 
wise formation constants (K^, Ko and Kg) of 1:3 
system were evaluated after solving a fourth degree 
polynomial equation in Ko by a scientific and 
electronic computer (IBM 1130) using FORTRAN 
Programming and the results are given in Table I. 


In the light of the data given in Table I, the 
formula of 1 : 2 complex may be represented as 
CTiOR2} where HR stands for NSPHA. 

The higher value of Kg for the 1 : 3 complex 
may be due to the formation of internally hydrogen 
bonded 1 : 3 chelate system. 


1. Alimarin, I. P., Sudakov, F. P. and Golovkin, 

B. G., Russian Chemical Reviews^ 1962, 
31, 466. 

2. Majumdar, A. K., N-Benzoyl Phenyl 

Hydroxylamine and its Analogues, Perga- 
mon Press, Oxford, 1972. 

3. Bhura, D. C., N-Phenyl Benzohydroxamic Acid 

and Analogues as Analytical Reagents, 
Technical News Service, (Sarabhai M. 
Chemicals), 1973, Parts 1 and 2, Vol. 5, 
Nos. 3 and 4. 

4. Dutt, R. L., /. Indian Chem. Soc., 1957, 34, 

311. 

5. Ghosh, N. N. and Bhattacharya, A., Ibid., 1967, 

44, 972. 

6 . Brandt, W. W., Rec. Chem. Prog., 1960, 21, 

159. 

7. Springer, V. and Benedictov, I., Chem. Zvesti., 

1965, 19, 481. 

8. Yatsimirskii, K. B. and Fedorova, T. I., Zhur. 

Neorg. Khim., 1956, 1, 2310. 

9. Leden, L, Z. Phys. Chem., 1941, 188, 160. 

10. Harvey, A. E. and Manning, D. L., J. Am. 

Chem. Soc., 1950, 72, 4488 ; 1952, 74, 4744. 

11. Vogel, A. I., Quantitative Inorg. Analysis, 

Longman’s, Green and Co. Ltd., London, 
1960, 3rd Ed., p. 790. 

12. Shome, S, C., Analyst, 1950, 75, 27. 

13. Chakrabarti, A. K. and Bag, S. P., Z. Anal. 

Chem., 1973, 265, 259 ; 1974, 272, 124. 



Vol 45, No, 2J 1 
Dec. 5, 1976 J 


VII INTERNATIONAL CONGRESS ON RHEOLOGY 


825 


B. R. SETH 

B'uia Institute of Technology, Mesra, Ranchi 


The Seventh International Congress on Rheology 
was held in Gothenburg, Sweden, at the Chalmers 
University of Technology from August 23 to 27, 
1976, under the Presidentship of R. S. Marvin of 
U.S.A. The Congress was sponsored by 29 organisa¬ 
tions including the Swedish Bo^ard of Technical 
Development. 775 participants, from 25 countries 
registered themselves for the Congress. Prof. B. R. 
Seth from India presented a paper on the opening 
day on ‘Generalized Measures in Rheology’ and also 
presided over one of the technical sessions. Three 
papers presented at the Congress were based on 
his work. In all 468 papers were communicated in 
five parallel sessions. The topics dealt with 
included theory, fluids, polymers (melts, solids, 
solution, elastomers), food, suspensions, concrete 
and metals. 

The participants were welcomed by H, Hansson, 
President of the City Council, S. Giving, Rector of 
Chalmers University of Technology and F, K. G. 
Odquist who paid glowing tribute to- late M, Reiner, 
for his extensive contributions to Rheology. R. S. 
Marvin gave a brief history of the International 
Committee on Rheology and H. Markovitz gave the 
Boltzmann centenary address on ‘‘Boltzmann and 


his superposition. principle” in relation to the 
formulation of constitutive equations for linear visco¬ 
elasticity. 

A number of general addresses and discussions 
took place, and the participants were: J. G. 
Oldroyd, G. Astarita, A. S. Lodge, J. Meissner, 
G. V. Vingradov, F. H. Muller, D. R. Axelrad. 
Oldroyd, Astarita, Lodge, Meissner, Viniogradov, 
Muller, and Axelrad took prominant part. W. V. 
Chang, R. Bloch, N. W. Tschoegl and M. T. Shaw, 
by using Seth’s generalised measure, explained 
experimental results on the extensional viscosity of 
polythene melts and other rheological materials. 

The new concept of Rheo-Genetics was introduced 
by L. Dintenfass to show that significant differences 
exist in the blood rheology of cigarette smokers and 
non-smokers. It is found that smoking gives rise 
to elevated concentration of red cells, blood visco¬ 
sity and plasma viscosity. There were a number 
of social functions including the Congress Banquet 
in the famous Langedrag restaurant. The Con¬ 
gress was highly educative and the delegates 
evinced a lot of interest in the various items of 
presentation. The next Congress in 1980 will be 
held in Italy. 


ANNOUNCEMENTS 
AWARD OF RESEARCH DEGREES 


Karnatak University, Dharwar, has awarded the 
Ph.D. degree in Chemistry to Shri Kakhandki 
Lachchappa Shivalingappa and Ph.D. degree in 
Botany to Shri Koppar Keshav. 

The M.S. University of Baroda has awarded the 
Ph.D. degree in Physics to Shri John K. Wassly ; 
Ph.D. degree in Chemistry to Shri Bharatkumar 
Trikamal Thaker, 

Marathwada University, Aurangabad, has 
awarded the Ph.D. degree in Botany to Shri Arun- 
kumar M. Nahemiah. 

Osmania University, Hyderabad, has awarded the 


Ph.D. degree in Physics to Kumari K. G. Subadra ; 
Ph.D. degree in Chemistry to Smt. Sushama 
Kandlikar. 

Shri Venkateswara University, Tirupati, has 
awarded the Ph.D. degree in Chemistry to 
Shri K. V. Krishna Rao. 

Utkal University, Bhubaneswar, has awarded the 
Ph.D. degree in Chemistry to Shri Umesh Chandra 
Mishra and Shri V. O. Kutuvila ; Ph.D. degree in 
Anthropology to. Miss Besanti Rath. 

University of Cochin has awarded the Ph.D. 
degree in Marine Sciences to Shri P. P. Varghese. 
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CRYSTAL DATA ON TmONUCLEOSiDES 

We wish to report here the crystal data of the 
following thionucleosides : 

(1) 5'-deoxy~5', 6 epithio-5, 6 -dihydro- 

2 ', S'-O-isopropylidene uridine (I) 

(2) 5'-deoxy-5'“6 epithio-5, 6 -dihydro- 

N-methyl-2', 3'-0-isopropylidene uridine (II) 



Compounds I and II are purely synthetic and are 
of interest in connection with the work being done 
to provide an explanation for how substituents like 
CH 3 are put on tO' C-5 position (Private communi¬ 
cation from Dr. D. M. Brown, University of 
Cambridge, U.K.). There are many minor nucleo¬ 


sides in rRNA as well as in DNA with C-5 substi¬ 
tuents. It is important to know whether the sulphur 
atom is axial or equatorial on the dihydrouracil 
ring. We also report here the crystal data -of 2', 
3'-0-isopropylidene uridine (HI), an important 
intermediate in the preparation of many 5'-substi- 
tuted uridines. 

In crystallizing compounds (I) and (II), about 3 mg 
of the substance was dissolved in 1 ml of acetone 
and the solution was layered on a column of distilled 
water (about 4 ml) in a suitable test tube and 
allowed to diffuse slowly. Crystals appeared either 
at the interface or on the top of the acetone column, 
in about 10 to 15 days. 

Compound (I) crystallized as needles (about 
2 mm long, 0*5 mm cross-section). Compound (11) 
crystallized as thin plates (about T 5 X 1 X 0 • 1 mm). 
Compound (III) was crystallized by slow evapora¬ 
tion of its solution containing 50% acetone and 
50% water. All the crystals are found to be stable 
in air. 

The unit cell dimensions and the space groups of 
the crystals were determined from rotation, Weissen- 
berg and precession photographs. They belong tO' 
orthorhombic system. The densities of (I) and 
(III) were determined by flotation method using 
chlorobenzene and bromobenzene. Crystal data are 
summarised in Table L 


Table I 

Crystal I Crystal II Crystal III 


a 

36'129 A 

39-526 A 

19-846 A 

b 

14-664 A 

6*607 A 

12-774 A 

c 

5-469 A 

5-661 A 

5-222 A 

Volume 

2897 - 45 A« 

1478-36 A® 

1323-77 A® 

Systematic 

AGO; A = 2n + 1 

^00: h — In 1 

AGO: A = 2« + 1 

absences 

GAO: fc = 2n + 1 

0k0\ k = ln-^l 

GAG: A = 2« + 1 



00/ : / = 2« + 1 

OG/; / = 2« + 1 

Space group 

P2i2i2 

I?2i2i2i 

P2i232^ 

Z 

8 

4 

4 

Pobs 

1-39 gm/cc 

No suitable liquid 
for experimental 
determination 

1-41 gm/cc. 

Peal 

1*40 gm/cc. 

1-44 (?) gm/cc 

1-40 gm/cc 




Letters to the Editor 


827 


Vol 45, No. 23 1 

Dec. 5, 1976 J 

We thank Drs. D. M. Brown and Steve Salisbury, 
University of Cambridge, U.K., for providing the 
substances. 

Department of Physics, M. Satyanarayana. 
I.C.M.R. Unit on Genetics M. A. Viswamitra. 

and Cell Biology, Preethi Ramakrishnan. 

Indian Institute of Science, 

Bangalore 560 012 , April 15, 1976. 


RELATION BETWEEN FORCE FIELD 
PARAMETER AND MASS RATIO 
The fundamental problem of intra-molecular 
mechanics is the determination of the normal co¬ 
ordinate transformation matrix L which may be 
written as L = TA, normalised to the inverse kine¬ 
tic energy matrix G in the sense TT = G. A 
is an orthogonal matrix. For a two-dimensional 
vibrational species, the A matrix can be generated 
by a single parameter c. From studies conducted 
on isotopic species^ it is clear that the parameter 
c is mass-dependent, but the true functional form 
of this dependence cannot be determined from the 
theory of molecular vibrations. Miiller and collabo- 
rators^ have investigated the variation of the ratio 
L^o/Loi with the mass coupling parameter defined 
as T = G^o/IGI^ which turns out to be a function 
of masses and geometry of the molecule and have 


Table II 

Force fields* and coriolis constants for XY^ and XY^ type molecules 



XY 2 




XY 4 






Force fields (Ai) 



Force fields (Fo) 


Coriolis conslrr.ts 

Mole:;ule 

Present 

Work 

Previous 

Result 

Refer¬ 

ence 

Mole¬ 

cule 

Present 

Work 

Previous 

Result 

Refer¬ 

ence 

Present- 

Work 

Previous 

Result 

Refer¬ 

ence 

NO 2 

12-375 

0-390 

1-188 

12-309 

0-592 

1-100 

9 

SiF^ 

6-592 

0-345 

0-435 

6-406±0-37 
0-291 ±0-15 
0-438±0-01 

8 

0-506 

0-56 

14 

CI 2 S 

2-586 

- 0-021 

0-295 

2-58 

0 

0-294 

10 

SiCU 

2-744 

0-109 

0-242 

2-96 ±0-09 

0-14 ±0-03 
0-236±0-005 

8 

-0-361 

-0-23± 

0-05 

15 

MgFa 

2-236 

- 0-02 

0-1465 

2-321 

0-03 

0-141 

11 

SnCl 4 

2 - 530 
0-121 
0-122 

2-688±0-08 
0-22 ± 0-1 
0-118±0-01 

8 

0-284 

0-27± 

0-05 

16 

SiFg 

5-0398 

-0-063 

0-362 

5-329 

0-174 

0-44 

12 

RUO 4 

6-699 

0-369 

0-390 

6-49 ±0-05 
0-07 ±0-05 
0-381 ±0-05 

8 

0-420 

0-32 

17 

CaFs 

2-364 

0-014 

0-085 

2-48 

0-05 

0-08 

13 

CSO 4 

7-903 

0-358 

0-441 

8-11 ±0-08 
0-1 ± 0-1 
0-47 ±0-01 

8 

0-507 

0-407 

17 


* The three values of the force constants reported correspond to F^i, F^a, and F 22 in the case of XY^ 
typelholecule.s and F 33 , F 34 and in the case of XY^ type molecules. 


noted certain regularities. In the present note we have, 
however, studied | 1 ie variation of the parameter c 
with the mass-ratio m^fm^ in a number of molecules 
of the XYo and XY^^ types. 


Table I 


Values 

of mass-ratio and 

parameter 


Molecular 

Type 

Molecule 

Mass 

ratio 

mjm^ 

Parameter Refer- 
c encefor 

■ exact 
force 
fields 

XYa 

Se 02 

0-203 

0-046 

3 


CIO 2 

0-451 

0-082 

4 


SO 2 

0-499 

0-084 

5 


OF 2 

1-188 

1-156 

6 


OCI 2 

2-216 

0-256 

7 

XY 4 

GeF 4 

0-262 

-0-048 

8 


GeCl 4 

0-469 

-0-013 

8 


VCI 4 

0-696 

0-02 

8 


TiC ]4 

0-740 

0-022 

8 


CF 4 

1-582 

0-15 

8 
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The parameter c has been evaluated for XYo type 
molecules like SeO^, ClOo, SO^, OFo and OCI 2 and for 
XY^ type molecules like GeF^, GeCl 4 , VCf^, TiCl 4 
and CF 4 using published force fields based on vibra¬ 
tional frequencies and other experimental data. 
Plots of c versus m^/m^ have been drawn and are 
found to be linear (Fig. 1). Values of c as well 
as m„Jm are collected in Table 1. 

V X 



Fig. 1. Plots of parameter c vs. mass-ratio 

With the help of the parameter-mass-ratio graphs 
an attempt has been made to determine the force 
fields and Coriolis constants of several XY 2 and 
XY 4 type molecules. The results of the investiga¬ 
tion (Table II) are seen to be in good agreement 
with force fields and experimental Coriolis constants 
reported in the literature. In the light of the results 
reported here, it is highly plausible that smooth, 
relationships may exist between the parameter and 
mass-ratio in other XY^ systems also. Such rela¬ 
tionships will be of value in the elimination of 
spurious force fields and the correct assignment of 
frequencies. These aspects of the problem are 
being looked into. 

One of the authors (AJV) is grateful to the CSIR, 
New Delhi, for the award of a Junior Research 
Fellowship. 

Department of Physics, Annie J. Vallamattam. 
Cochin University, K. Babu Joseph. 

Cochin 682 022, M. G. Krishna Pillai. 

India, July, 8 , 1976. 
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ON THE Z-DEPENDENCE OF TOTAL TO 
K-SHELL PHOTOELECTRIC CROSS SECTION 
RATIOS AT K-THRESHOLD 
There have been very few studies on the total tO' 
K-shell photoelectric cross section ratios (T/K) at 
the K-edges. In the absence of reliable theoretical 
predictions, till recently, some empirical thumb 
rule of '5/4' law was used^. Later, Davissons’ 
deduced the values of the total to K-shell ratios 
from the data of Kirchner for the first time syste¬ 
matically. From such deduced data Z-dependence 
of the ratio is found. The value is found to vary 
from 1*09 for aluminum to 1*235 for uranium. 
Based on the measurements of such ratios, empirical 
expressions were proposed by Afien^ and HubbelH 
to express the Z-dependence. However, recent 
theoretical^’® as well as experimental ’8 data at 
higher energies show that deduced values at K- 
threshold are under estimated specially in high 
Z-elements. Hence, it is of interest to measure and 
study the Z-dependence of these ratios at K-thres- 
hold. In the recent investigations in these labora¬ 
tories, the total photon attenuation coefficients above 
and below the K-edges are measured in the elements 
Cu, Zr, Ag, Sn, Ta, Pb, Th and U using propor¬ 
tional counters and Ge (Li) systems on a good geo¬ 
metry set-up9’t®. Using these attenuation coefficients 
the photoelectric cross sections are deduced by 
subtracting the coherent and incoherent scattering 
contributions. The deduced photoelectric cross 
sections are fitted to log-log curves using IBM 1130 
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computer facility and the total to K-shell photo¬ 
electric cross section ratios at the respective K-edges 
in the elements are deduced. In the present note, 
a stiidy of the Z-dependence of these ratios is made 
using the measured values. 

The measured ratios are fitted to a polynomial 
expression using the IBM 1130 computer. The 
best fit is obtained as : 

T/K zz: 1 + 7-819 X 10-3Z - 1-8 x lO'^Z^ 
+ 7-625 X 10-7 Z-^. 

The values obtained from this expression are plotted 
in Fig. 1 alongwith those for the expressions of 
Allen^ and HubbelH and the recent theoretical 
values of Scofield. 



It can be seen from the figure that the present 
trend differs from, those of Allen and Hubbell in 
the high Z-region significantly. It can also be seen 
that the present values are in excellent agreement 
with the recent theoretical values of Scofield. 

The Laboratories for V. Radha Krishna Murty. 

Nuclear Research, K. Siva Sankara Rao. 

Andhra University, J. Rama Rao. 

Waltair, India, K. Parthasaradhi. 

March 20, 1976. V. Lakshminarayana. 
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FRIEDEL-CRAFTS REACTION OF 
SELENIUM SULPHIDE 

Nucleophillic addition of sulphur into the organic 
moiety under Friedel-Crafts condition is known 
only in the case of benzenei while addition of 
selenium under similar conditions towards the 
synthesis of diaryl selenides has not been reported. 
The ditolyl and xylyl sulphides are synthesised by 
reduction of sulphoxides- or by the reaction of 
diorganomercury compounds with sulphurs or from 
the reaction of lead salts of organothio compounds 
with aryl halides^. The methods of introducing 
selenium into the organic moiety are summarised 
in literature5’6. It would be desirable to have the 
synthesis of both diaryl sulphide and selenide 
in one step and towards this end selenium sulphide 
as a starting material offers an advantage. 

In the course of our studies on the synthesis and 
reactivity of selenium sulphides it has been found 
that octaatomic species, Se^Sg..^, are inert towards 
many reactions though they possess interesting 
structures. The selenium sulphide, SeS' 2 , synthesised 
by published method^, undergoes a variety of reac¬ 
tions and we wish to report here some of our 
results. The SeS 2 reacts with benzene, toluene and 
p-xylene in presence of anhydrous AlClg to form 
diaryl sulphides in nearly quantitative amounts. No 
undesirable disulphide formation has been noticed. 
The course of the reaction can easily be monitored 
by the evolution of H^S and quantitative precipita¬ 
tion of elemental selenium is observed at the com¬ 
pletion of the reaction. The products are found to 
be pure from their bp/mp, elemental analysis, 
chromatographic and spectral methods. The reac¬ 
tion can be represented as : 

AlCl, 

RH -f- SeS 2 ->■ -{- Se -j- H 2 S. 

No formation of diaryl selenides has been noticed 
though different reaction conditions such as varying 
mole proportions of the reactants, reaction time 
and temperature are employed. 

In the case of toluene the GLC data showed that 
the product contained a mixture of three isomers. 
The major component (53%) has been characterised 
as the para substituted derivative since the infrared 
spectrum showed two absorptions at 1890 and 
1780 cm"i s xhe minor components (35% and 
12 %) in the product, however, could not be identi¬ 
fied by spectroscopic method nor the separation of 
the isomers was possible on account of their close 
boiling points. The minor components are recog¬ 
nised as di ortho and ortho-para substituted sulphides 
based on reactivity considerations. 

The reaction seems to proceed through the forma¬ 
tion of a reactive intermediate complex of the type. 
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$ 2 +[SeAlCl 3 ]‘. This complex undergoes subsequent 
reactions as shown below : 

S 2 + [SeAlClg]- + RHAICI 3 -> R-S-S-HAICI 3 
AICI 3 -|- Se 

R-S-S-HAlClg + RHAICI 3 -> R-S-R + H 2 S. 

The composition of the complex gains support 
from the mass spectrum of SeS 2 which shows the 
predominant molecular ion being Further' 

the postulation of such a complex also explains 
the nonformation of diaryl selenides owing to the 
poor nucleophilicity of selenium. The present work 
affords an elegant method towards the synthesis 
of simple diaryl sulphides in nearly quantitative 
yields. 

Materials and Methods 

All the chemicals used are of Analar grade and 
the solvents are distilled and dried before use. The 
infrared spectra are recorded on Perkin Elmer 
237-B Infrared Grating Spectrometer. The GLC 
of diphenyl and tolyl sulphides are taken on 2-5% 
DC-11 silicone grease column at 150° and 174° 
respectively. The mass spectrum is recorded on 
MS 702 spectrometer using electron bombardment 
for molecular fragmentation. SeSo was synthesised'^ 
by the reaction of aqueous solutions of selenious 
acid with Na^S at 5-7° and used without purifica¬ 
tion. 

Diphenyl sulphide : About 20 g of anhydrous 
AICI 3 was introduced into a three-necked flask 
containing 300 ml of benzene fitted with a stirrer, 
condenser and an addition flask containing 10 g StSo- 
The addition of SeSo was done slowly under an 
atmosphere of nitrogen and the reaction commenced 
immediately with the evolution of HoS. The reaction 
was completed in about 2 hrs. The reaction mix¬ 
ture was hydrolysed with ice and the solvent 
removed under reduced pressure. This left behind 
a pale yellow liquid and it was passed through a 
column of silica gel to remove any possible disul¬ 
phides. The product was distilled under vacuum , and 
the pure colourless liquid distilling at 162- 
163°/18 mm was collected. Yield : 90%. Similar 
procedure was adopted for the synthesis of ditolyl, 
and dixylyl sulphides. Di p-tolyl sulphide was 
obtained as colourless liquid boiling at 179- 
180°/llmm. Yield': 80%. Di p-xylyl sulphide 
was obtained as colourless crystals, m.p, 75-76°. 
Yield: 80%. 

One of the authors (A. D.) is thankful to NCERT^ 
New Delhi, for the financial assistance^ 
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ANALYTICAL POTENTIALITIES OF A NEW 
HETEROCYCLIC AZO DYE: l-(2-LEPIDYLAZO)- 
2-NAPHTHOL-4-AMMON1UM SULPHONATE 
(LANAS) AS A METALLOCHROMIC INDICATOR 
FOR TITRIMETRIC DETERMINATION OF 
MERCURY (II) WITH EDTA 

Heterocyclic azo dyes introduced recently^ find 
intensive applications in analytical chemistry for 
micro determinations of metal ions spectrophoto- 
metrically2 or complexometrically'3-». Only very 
few water soluble heterocyclic azo dyes have been 
explored so far as analytical reagents for micro 
determination of metal ions. In this communication, 
a new water soluble heterocyclic azo dye, l-( 2 - 
kpidylazo) -2-naphthol-4-ammonium sulphonate 

(LANAS) has been synthesised, characterised and 
used as metallochromic indicator for complexometric 
determination of meercury (II). 



( 1 ) 
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Table I 


Determination of mercury (II) with EDTA : Precision and accuracy 


SI. 

No. 

Amount of 
Hg(II) in mg 

Standard deviation 

Si 

Variation 

coefficient 

Relative width of 
confidence inteival 

% Relative 
ei rc r 

1. 

20 

0 038 

0-18 

22-02 zb 0-015 

_l_0* 1 

2. 

100 

0106 

1-06 

100-1 ± 0 04 

+0-1 

3: 

200 

0-26 

1-30 

200-4 ±0-11 

+0-2 

4. 

4 

0 006 

0-15 

4-008 ± 0-002 

+0-2 


LANAS (I) has beea synthesised by condensing 
2-hydrazino lepidine and sodium salt of 1. .2-naphtha- 
quinone-4-sulphonic acid in presence of dilute hydro¬ 
chloric acid and neutralizing the resulting solution 
with dil. ammonium hydroxide. The purity of 
LANAS has been checked by thin layer chromato¬ 
graphy. The analysis for C, H, N (Found C = 
59-43%, N= 13-51%, H = 4-5%; calculated C = 
58-53%, N = 13-66%, H = 4-39%) and I.R. 
spectrum (3650-3540 cm’i bonded OH ; 1600 crn'i 
—N=N—; 1500 cm'i —CH^ rocking; 1400 cm‘i 
1220, 1280 cm'i-SO.^"; 1000, 1050 cm"! 
C-0) for LANAS justify the structure (I) for 
LANAS, 

Mercury (II) forms water soluble blue coloured 
complex with LANAS. The blue colour of Hg(II)- 
LANAS is discharged quickly on adding EDTA 
solution. This has been taken advantage of in 
developing a sensitive and rapid method for titri- 
metric determination of mercury (II). 

The pH and temparature ranges found suitable 
for an accurate determination are 6-0 to 7-5 (hexa- 
mine or pyridine-nitric acid buffer) and 0 to 70° C 
respectively. At higher temperatures the amount 
of EDTA used is less and below 0° C the end point 
is sluggish. Two to three drops of 0-01% of 
LANAS in distilled water are sufficient to cause a 
sharp colour change at the end point. The mini¬ 
mum and maximum amount of mercury that can be 
titrated accurately are 1 mg and 200 mg respectively. 

Recommended Procedure 

To aliquots containing mercury (II) add two drops 
of 0-01% LANAS solution and a few drops of 
dilute nitric acid till yellow colour is obtained. 
Then add sufficient amount of hexamine or pyridine- 
nitric acid buffer (former is preferred) till blue 
colour is obtained (pH 6*0 to- 7*5). Titrate this 
with EDTA solution till the' blue colour changes 
sharply to yellow. The titration precision is 
characterized by the standard deviation of single 
determination, Si^ the variation coefficient 


Si-lOO/jr', the confidence interval and its width for 
a statistical significance of a 3= 0-005. The titration 
accuracy is expressed by relative error (/U —r"). 
lOO/jtt, where is the accurate value. 


Results and Discussion 

The following foreign ions did not cause any 
interference in the titration of 100 ppm of mercury 

(II) , when they were present in amounts in ppm 
(in parenthesis) : 

Bromide (1000), Fluoride and Sulphate (5000), 
Nitrite and Phosphate (2000), Acetate (large excess). 
Oxalate (5000), Tartrate (4500), Citrate (4000) 
and Sulphite (4000), 

Sulphide, thiosulphate, iodide and cyanide inter¬ 
fere seriously. Hydroxyl amine (3 ml of 0-1 M), 
thiourea (2 ml of 0-1 M) do not interfere. Ascorbic 
acid gives permanent bluish turbidity. 

Ruthenium, rhodium and osmium (150), palla¬ 
dium (20), platinum (500), tungsten (800), Mo(VI) 
and rare earths (5), alkaline earths (250) also do 
not interfere. Other metals interfere and the inter¬ 
ference in a few cases has been overcome through 
masking. The amount of cations which have been 
masked are as follows : 

Iron (III) (300)'^ lead (II) (500)="^'% aluminium 

(III) (400)='=, and bismuth (III) (100)='=='=='=. Attempts 
to mask zinc and cadmium were unsuccessful. 

Visual indicator reactions are not widely used 
for micro determination of mercury^. The present 
titrimetric method developed for mercury (II) is 
rapid and sensitive and many complexing anions do 
not interfere. 

One. of the authors (IS) , is thankful to C.S.LR., 
New Delhi, for providing necessary financial 
assistance. 
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SYNTHESIS OF 5-HOMOTHlOCHROMANONE 
In connection with our work on the kinetics of 
acetylation of hydroxy sulphones, we required 
5-homothiochromanone. The present work describes 
a new method for its synthesis and the scheme 
followed is given below. 

NaOF.t HCI 

CsHsSH-^ C6H5SCH2CH2OH-> 

CICH 2 CH 2 OH 

I 

CH2(COOEt)2 

C6H5SCH2CH2CI- 

NaOEt 

CoHsScH^CHaCHCCOOEOo-> 

II 

H.SO 4 

C6H5SCH2CH2CH(C00H)2-^ 

C6H5SCH2CH2CH2COOH 

III 

IH 3 P 04 

I P205 

I 

/\/N, 


\/\c/ 

11 

o 

y-Pheny Im ercapto buty rlc acid ,—^^-Hy droxyethyl 
phenyl sulphide‘(I) was obtained from thiophenol 
and ethylene chlorohydrin by adopting the procedure 
of Smith and Davist. A mixture of I and concentra¬ 
ted hydrochloric acid was refluxed to give ^-chloro^ 
ethyl phenyl sulphide^ (II) ; b.p. 123-124®/15 mm. 
Diethyl malonate (8 g) was added from a dropping 
fpnpel to sodium ethoxide in absolute alcohol (1 * 5 g 


of sodium and 50 ml of absolute alcohol). To 
this II (8 g) was added slowly and refluxed for an 
hour, cooled and after the addition of aqueous 
potassium hydroxide (25%, 100 ml), it was refluxed 
again for 4 hours and then neutralized with con¬ 
centrated hydrochloric acid. The dicarboxylic acid 
separated as a solid; m.p. 156-158°. A mixture 
of the dicarboxylic acid (2*7 g), concentrated 

sulphuric acid (20 ml) and wafer (50 ml) was 
refluxed for 4 hours and on cooling 7 -phenylmercapto- 
butyric acid (III) separated as a solid; m.p. 61—62° 
(Found: C, 61*1; H, 6*4%. C 10 H 12 SO 2 requires: 
C, 61*2; H, 6*2%). Cagniant and Deluzarche^ 
obtained this acid by the hydrolysis of 
CgH 5 S(CH 2 ) 3 CN ; mi.p. 63°. 

5-Homothiochromanone .—^A solution of III (6 g) 
in syrupy phosphoric acid (20 ml, d 1*750) was 
made by gentle heating and phosphorus pentoxide 
(50 g) gradually but quickly added with vigorous 
shaking. Large quantity of heat was evolved and a 
brown paste obtained. After 31 hours, ice was 
added to the mixture. The product was isolated by 
extraction with ether; the ethereal solutioii was 
washed with aqueous sodium carbonate and then 
with water, dried and evaporated and 5 -homothio¬ 
chromanone was obtained as an oil; b.pL 180- 
181°/24 mm (yield 3*5 g). (Found: C, 67*6, 
H, 5*8%'. CioHjoSO requires : C, 67*4, H, 5*7%). 
Its semicarbazone had m.p. 212-214°. Cagniant 
and Deluzarche^ obtained 5 -homothiochromanone 
from the acid chloride of (III) using aluminium 
chloride and reported b.p. 175-176°/22 mm ; semi¬ 
carbazone, m.p. 213°;. 
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V.O.C. College Centre, 
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A NEW METHOD FOR SYNTHESIS OF 
3-PHENYLISOQUiNOLONES 

3-Phenylisoquinolone (III< 3 ) assumes importance 
because of anti-inflammatory, antibacterial, anti¬ 
protozoal and antifungal activity reported^ recently 
for its various N-substituted derivatives that can be 
synthesised^ directly from Ilia. Synthesis of llla 
was first reported by Gabriel^ by action of ammonia 
on 3-phenylisocouimann but because of low yield 
of the latter by the methods^-^ employed then, it 
did not receive much acceptance and that led to 
development of many other methqds^"'^ for synthesis 
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of ni«. A better synthesis of 3-phenylisocoumarin 
by interaction of la with benzoic anhydride in pre¬ 
sence of triethylamine was recently reportedly from 
this laboratory and using it as modification, Gabrial’s 
synthesis of Ilia wiil be much superior to other 
syntheses including the one patented^ recently both 
from the point of steps involved and the starting 
material used. 

We now report a more direct synthesis of Ilia 
in one step from la in a yield of about 70%, much 
superior tO' that even of 3-phenylisocoumai'iniy from 
la and the reaction is very clean, with easy work 
up and free from tarry products. It consists of 
adding benzoyl chloride (5-2 ml) in dry chloroform 
(16 ml) slowly to a mixture of la (4 g) and 
pyridine (12 ml) at 0°, stirred mechanically. After 
stirring it under this condition for an hour it is 
to be treated with liquor ammonia (100 ml), then 
to be refluxed for 2 hours and kept at room tempera¬ 
ture overnight, when 3-phenylisoquia<olone (Ilia) 
separates out (washed with dil. HCl to remove 
pyridine and crystallised from ethanol as needles, 
yield 3-6 g, m.p. 199-200, Lit.^ m.p. same. Found : 
C, 8 M; H, 5-3 and N, 6-3. CigH^ON requires: 
C, 81-4^; H, 5-0 and N, 6-3%), The reaction is 
taking place by initial benzoylationty of the reactive 
—CHo of la to give 4 -benzoylisochroman-l, 3 -dione 
(Ila, Rj = Ph) which reacts with ammonia in situ 
with decarboxylation by the same mechanism as 
reportedly for the transformation of 4-acetylisochro- 
man-1, 3-dione to 3-methylisoquinolone. The reaction 
is of general applicability and with the appropriately 
substituted homophthalic acids and different acid 
chlorides, desired 3 -phenylisoquinolones with substi¬ 
tuents in benzene part and 3-phenyl nucleus can 
be directly synthesised in one step. 



The reaction has been extended to 4-methoxy- 
homophthalic anhydride (I^) with equal success to 
give, in very good yield, 7-methoxy-3-phenyl-l (2H)- 
isoquinolone (Ilia) that has not been described so 
far in lit. (crystallised from benzene as needles, 
m.p, 206-07°; Found: C, 76-2; H, 5*0 and N 
5*3. C^gHigOoN requires: C, 76*4; H, 5*2 and 
N, 5*5%).* 3 -Methylisoquinolone (IVa) and its 
7-methoxy derivative (IVb) whose syntheses were 
reported^ earlier from la and lb respectively via 


4-acetylisochroman-diones can be obtained in 
excellent yield, in one step directly from la and 
respectively by the above procedure using acetyl 
chloride. In the same way, 3-benzylisoquinolonei- 
(Va) and its 7-methoxy derivatively (Yb) (m.p. 
220 - 22 °) whose syntheses from la and lb respec¬ 
tively were reported via 3-benzylisocoumarins can 
now be obtained in excellent yield from la and I^ 
respectively in one step by the above procedure 
using phenylacetyl chloride. 

The authors thank U.G.C. for Research Fellow¬ 
ship to A. R. Modi. 
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ABSENCE OF LEYDIG CELLS IN THE MATURE 
TESTIS OF THE LIZARD 
LYGOSOMA HIMALAYANUM 

Various studies on interstitial cells of oviparous 
lizards from Kashmir have been madet’ 2 . a similar 
study was undertaken on high altitude ovoviviparous 
lizards in order to draw some generalisations 
regarding the Ley dig cell activity in the testicular 
cycle in lizards. About 120 specimens of L. hima- 
layanum were examined during two successive years 
of 1972 and 1973. 

The investigations into the testicular elements of 
L. hifnalayanum have apparently revealed a com¬ 
plete absence of the Ley dig cells in the testes 
examined histologically in any month of the 
observation. They are completely wanting in their 
characteristic sites ; the intratubular spaces (Figs. 1 
and 2) and the subtunic areas. In the intertubular 
spaces a few flbrocytes were, boweyer, poticeat?le, 
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A complete absence of interstitial cells in Scelo- 
porus undulatus has been reported^ and the present 
observations lend a support to the generalisation 
that the interstitial cells are variable of all the 
tjesticular elements. Leydig cells may thus be 
absent in L. himalayanum, S. undulatus or rarely 
occurring in Sceloporus occidentalism. 



Figs. 1-2. Cross section testis (fixative, Smith’s 
fluid and Stain, Mallory's tripple). Note the absence 
of Leydig cells (arrow), x 225 for Fig. 1 and 
X 500 for Fig. 2. 

There has been a conjecture that the interstitial 
cells may be functionally connected with the puberty 
or attainment of sexual maturity, but in view of their 
absence in some lizards mentioned above, this type 
of functional relationship may not be attributable 
to interstitial cells alone. There is thus a lurking 
possiblity that in such forms where the interstitial 
cells are absent, some other testicular element may 
be responsible for the androgenic functions of the 
testes or even maintenance of puberty. This aspect 
is currently under investigation. 

Dept, of Applied Zoology, Opender Koul. 

Regional Research Laboratory P. L. Duda. 

and Dept, of Biosciences, 

University of Jammu, 

Jammu (Tawi) 180 001, March 20, 1976. 
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ON THE LOCALISATION OF HYDROXYSTEROID 
DEHYDROGENASES IN THE TESTIS OF THE 
SKINK, MABUYA CARINATA 
A •''3/5- AND 17/5-hydroxy steroid dehydrogenases are 
important enzymes in steroid metabolic pathway. 
Histochemical demonstration of these enzymes in 
the testis of many reptiles has implicated inter¬ 
stitial cells to be the principal sites of steroid bio- 
synthsis^'^, However, there also eTtist reports 


which record these enzymes in the seminiferous 
tubules^*’’^. A recent report indicates the localisa¬ 
tion of these hydroxysteroid dehydrogenases 
(HSDHs) in the interstitial cells of the testis in 
Mabuya carinata^. Since our earlier observations 
had revealed contradictory results^, we undertook 
a detailed histochemical analysis of the steroido¬ 
genic site in the testis of the skink, Mabuya carinata, 
taking into consideration the reproductive cycle of 
the animal about which the previous reports does 
not mention. The present paper reports the distri¬ 
bution of lipids, A^3/5-, 17/5 -HSDHs, G-6-PDH 
and NADHo- diaphorase in the skink testis. 

Frozen cryostat sections of the testis from mature 
skinks collected during different months of the year 
were incubated for HSDHs according to Baiilie 
et al.'^^. The incubation medium consisted of the 
steroid substrate (5 mg/m" dissolved in dimethyl 
formamide), NAD (2 mg/ml) and NBT (1 mg/ml) 
in Tris buffer (PH 7*4). The substrates used for 
HSDHs were DHA, Pregnenolone, 17 a-hydroxy 
Pregnenolone (for A^3j3-HSDH), Eatradiol-17/5- 
and Testosterone (for 17/5-HSDH). G-6-PDH and 
diaphorase were localised as given by Chayen 
et ; Sudan Black B method was emp'oyed for 
lipids. Suitable controls were used in each case. 

Both A^3jd- and 17j6-HSDHs were distributed 
mainly in the seminiferous epithelium with all the 
substrates used while the interstitium hardly gave 
any positive reaction as could be judged from the 
formazan deposition (Fig. 1). However, G-6-PDH, 



Fig, 1. T.S. of the skink testis showing A‘^3/j- 
HSDH activity with Pregnenolone as the substrate. 
Note the activity confined mainly tp the senjini- 
ferous epithelium, X 1^30Qr 
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diaphorase and lipids were mainly interstitial in 
their distribution though slight activity could be 
seen in. tubular epithelium. While the distribution 
of G-6-PDH and diaphorase is in agreement with 
that of the previous report, the tubular localization 
of HSDHs contradicts their observation^. The 
occurrence of and 17^-HSD'Hs in the 

seminiferous epithelium indicates the oxidative con¬ 
versions of A^3^-hydroxy steroids to A'^^keto 
fo:ms, a basic step in steroid biosynthesis and 
interconversions of various estrogenic and androgenic 
steroids respectively. Our observations in Mabuya 
car<natci seem to indicate seminiferous tubules as 
another possible site of steroid metabolism in this 
species and this is interesting in the light of 
previous reports which stress the importance of 
seminiferous tubul;ies 'and their involvement in 
steroid bio synthesisf> ’ . 

The authors are grateful to Prof. M. R. Raja- 
sekharasetty for the encouragement and to 
C.S.I.R., India, for the award of a Junior Research 
Fellowship to one of us (T, S.). 

Department of Zoology, T. Shivanandappa. 
University of Mysore, H. B. Devaraj Sarkar. 
Manasagangotri, 

Mysore 570 006, 

India, March 1, 1976. 


1. Callard, I. P., T Endocrinol., 1967, 37, 105. 

2. Nandi, I., Am. Zool, 1967, 7, 105. 

3. Currie, C. and Taylor, H. L., J. Morph., 1970, 

132, 101. 

4 Erpino, M. J., Gen. Comp. Endocrinol, 1971, 

17, 563. 

5 Gouder, B. Y. M. and Nadkarni, V, B., Indian 

J. Exp. Biol, 1974, 12, 326. 

6. Simpson, T. H. and Wardle, C. S., J. Mar. 
Biol Ass. U.K., 1967, 47, 699. 

7 Lofts, B., Ge?i. COmp. Endocrinol Suppl., 

1972, 3, 636. 

8 Gouder, B. Y. M. and Nadkarni, V. B., Curr. 

ScL, 1976, p. 102. 

9. Shivanandappa, T. and Sarkar, H. B. D., All 
India Sympi Comp. Endocrinol, Waltair, 
Abstract, 1975. 

10. Baillie, A. H., Ferguson, M. M. and Hart, 

D. McK., Developments in Steroid Histo¬ 
chemistry, Academic Press, London, 1966. 

11. Chayen, J., Bitensky, L. and Butcher, R. G., 

Practical Histochemistry, John Wiley & 
Sons, London, 1973. 

12. Lofts, B, and Bern, H. A., In: Steroids in 

Ncnmammalian Vertebrates, Ed. by Idler, 
D R., Academic Press, New York, 1972. 


ON THE nature OF THE CYST OF 
LERNAEENICUS HEMIRHAMPHI KIRTlSiNGHE 
Even thou;gh a cyst and sheath are characteristic 
around the head and neck of lernaeid copepodsi"^, 
the exact nature and the biochemical composition 
of these structures are still unknown. 

The head and neck of Lernaeenicus hemirhamphi 
are both buried within the body of the host, 
Hemirhamphus xanthopterus Val. The rest of the 
body comprising the genital region with the egg 
lubes and abdomen hang free in the sea water. 
When exposed in situ the head and neck of the 
parasite are seen embedded in thick, three-layered, 
fibrous, granular, connective tissue cyst formed by 
a pathological transformation of the host’s body, 
probably resulting from tissue reaction caused by 
the irritation of the parasite (Fig. 1). The outer 
and middle layers are formed of fibro-elastic 
connective tissue composed of cells with long cyto¬ 
plasmic processes and large and oval nuclei con¬ 
taining diffuse chromatin material. The innermost 
layer is formed of closely arranged collagenous 
fibres stained by eosin and acid 'dyes' bearing nuclei 
placed far apart. 



Fig. 1. T.S. passing through the neck of L. 
hemirhamphi showing the nature of the cyst, X 140. 
C, cuticle ; CW, cyst wall; i, intestine. 

Histochemical tests on the cyst from parasites 
which were embedded in the muscles of the fish 
(Table I) with the aid of periodic acid Schiff (PAS) 
technique for glycogen, mercuric bromphenol blue 
(MBM) for proteins, and Sudan black B (SB) for 
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lipids showed that the outer and middle layers of 
the cyst wall are faintly PAS positive showing the 
presence of traces of glycogen. These layers further 
showed positive reaction with mercuric bromphenol 
blue indicating the presence of protein but did not 
give a consistent result for lipids with Sudan 
black B. 

__ Table 1 _ 

* O \AX>\A SB 


+ Weak reaction ; + + Moderate reaction; 

? = Doubtful reaction; — Negative reaction. 

The inner layer is moderately PAS positive and 
diastase resistant which suggest that this layer may 
consist of PAS positive inclusions such as glyco- 
lipids, mucoproteins or glycoproteins^. Mercuric 
bromphenol blue test shows sure indications of 
mucoproteins and glycoproteins in this layer. 

ceous 

OKN. 


L 11 
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t'HAEOlSAHlOFSlS URISEOLA (SACC.) 

FERRARIS ON FRENCH BEANS 
In October, 1975 French beans, Phaseolus vulgaris 
Linn. var. ‘Contender’ were grown in the University 
of Agricultural Sciences, Hebbal Campus, Bangalore. 
The maximum temperature of 28° C, minimum 
18° C and R.H. 60-90% were recorded during that 
period. There was 61*5 mm rainfall and about 
13% soil moisture. 

An interesting dematiaceous hyphomycete was 
collected on leaves and stems of P. vulgaris which 
on examination was found to be Phaeoisariopsis 


griseola (Sacc.) Ferraris. The genus Phaeoisariopsis 
v/as erected by Teodoro Ferraris in 1909 based on 
isariopsis griseola Sacc. He has transferred three 
more species namely, gray ana Ell., mexicana Ell. 
and Ev. and pilpsa Earle. Srinivasan^ recorded L 
griseola on P. vulgaris from Tamil Nadu, which is 
a nomen diibium and insufficiently described. He 
has further reported that varieties ‘Black valentine’, 
'Bountiful yellow’ and local french beans were 
susceptible to the disease. Hockingi described a 
new virulent form causing circular leaf-spots of 
french beans, commonly found on leaves and petioles 
from Tanzania. A short description of the fungus 
is given below. 

Phaeoisariopsis griseola (Sacc.) Ferraris (Fig. 1) 
in Ann. MycoL, 1909, 7, 280 ; Ellis, M. B., 
Dematiaceous Hyphomycetes, 1971, p. 268. 



A, Habit; B, Conidiophores emerging from the stroma 
(X 150) ; C, Conidia (X 330). 

Foliicolous and caulicolous. Spots numerous, 
amphigenous, irregularly circular, 5-20 mm long 
and 5-15 mm wide, coalesced to form irregular 
patches involving complete lamina. Fru.C|tifications 
mostly hyphophyllous, a few epiphyllous. The 
spots appear mostly on the firs,t leaves in the begin¬ 
ning and later spread to other leaves. The spots 
appear water-soaked under humid conditions. In 
advanced stage of infection, most of the leaves 
and petioles are affected resulting in complete 
defoliation. As a result the yield is reduced up to 
80% and the plants die prematurely. 

Colonies effuse, brown and hairy. Mycelium 
immersed. Stroma present, prosenchymatous and 
brown. Setae and hyphopodia absent. Conidio¬ 
phores macronematous, mononematous, forming 
synnemata up to 520 m^ long, individual threads 
unbranched, straight or fiexuous, pale to mid-brown, 
smooth, about 3-75 m/x thick near the base, swelling 
up to 5*75 mp near the apex, 2-4 septate. Conidio- 
genous cells polyblastic, integrated, terminal, 
sympodial, cylindrical to clavate, cicatri:red, scars 
flattened against the side of the conidiogenous cells. 
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Conidia solitary, dry, acropleurogenous, simple mostly 
obclavate, conico-truncate at the base, pale olive to 
olivaceous brown, smooth, 1-5 septate, 30-60 (55) 
X 6•5-7*0 (6-5) m/4 in dimension. 

On living leaves and stems of P. vulgaris. October 
10, 1975. UAS, Hebbal Campus, Bangalore. Leg. 
P. C. Hiremath. Specimens deposited in Herbaria 
of the Commonwealth Mycological Institute, Kew 
and in the Department of Plant Pathology as IMI 
198914 and MYSP 1961 respectively. 

Further studies regarding host-range, chemical 
control and other aspects are in progress. 

Authors are grateful to Dr. M. B. Ellis, Common¬ 
wealth Mycological Institute, Kew, for confirming 
the identification of the pathogen and to Dr. H. C. 
Govindu, Head, Department of Plant Pathology, for 
encouragement. 

Dept, of Plant Pathology, K. M. Ponnappa. 

Univ. of Agri. Sciences, P. C. Hiremath. 

Hebbal, Bangalore 560 024, V. V. Sulladmath. 
February 26, 1976. 
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UNICELLULAR STORAGE IDIOBLASTS^ 
NORMAL AND MUTAGEN INDUCED 
CROTALARTA L. SPECIES 

The objective of this communication is to report 
the occurrence of unicellular storage idioblasts in 
foliar epidermis of normal and mutagen induced 
Crotalaria species. With the main purpose of study¬ 
ing the comparative efficiency of physical and 
chemical mutagens on Crotalaria L. species, seeds 
of C. juncea L. cv. PLC 31, C. medicaginea L. var. 
1. luxuriancej 2. neglecta and 3. typica, and C. tri- 
quetra Daltz. were treated with gamma rays ( 7 -rays ; 
20-100 kR) and dimethyl sulphate (DMS; 0*2- 
0*4%), and plants were raised in 12" earthenware 
pots. The treatment produced varying degrees of 
lethality and morphological variability including 
phyllody where the leaves were compactly arranged 
and very much reduced in size, and the floral parts 
were proliferately modified into leaf-like structures 
in Mj generation. In the epidermal studies of these 
induced variants and normal plants, storage idio¬ 
blasts were observed in control and treated plants 
of C. medicaginea var. typica, and 7-rays (80 and 
100 kR) and DMS (0-4%) induced phyllody types 
of C. juncea (Figs. 1-4) with a comparatively high 
frequency on the adaxial surface of the leaves. 

The idioblasts are generally larger than the tabular 
epidermal cells and more or less spherical in shape. 
Their upper surfaces protrude slightly above the 


epidermal cells (Figs. 2, 3) and their bases are 
surrounded by palisade parenchyma (Fig, 4). The 
cell wall is comparatively thick and the cytoplasm 
shows greater chromaticity in contrast to that of 
surrounding epidermal cells. It is presumed that 
the contents of these cells may impart the charac¬ 
teristic violet pigmentation to the leaves. 



Figs. 1-4. Fig. 1. Surface view of storage idio- 
blast cells in upper foliar epidermis of C. medU 
cagenea var. typica. x 150, Fig. 2. Single idioblast 
magnified, X 500. Fig. 3. Same, in gamma rays 
induced phyllody type of C. juncea, X 500. Fig, 4. 
Same, in side view from transection of leaf, X 500. 
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Formation of epidermal idioblasts has been 
considered to be related with micro-environmental 
influences^ The concept seems plausible, since 
in untreated populations, they are present only in 
C. medicaginea van typica, a prostrate from having 
its own micro-environmental surroundings different 
from those of the erect forms. Their formation in 
induced phyllody types of C. juncea is caused by 
morphological changes brought about by lethal doses 
of mutagen treatment. It results in destruction of 
biological activity of growth regulators-’^ and 
induction of physiological and biochemical distur¬ 
bances’*. Hawever, the change is not genetical but 
morphologically epigenetic since, induced phyllody 
types are completely sterile without fruit and seed 
setting. 

Botany Department, Mahendra K. Bairathi. 
University of Rajasthan, G. S. Nathawat. 

Jaipur, June 10, 1976. 
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MODIFICATION OF SEX EXPRESSION BY 
KINETIN, MORPHACTIN AND UREA IN CASTOR 
(RICINUS COMMUNIS L.) 

Chemical control of sex expression was achieved 
mostly in cucurbitsi'S. The work on monoecious 
plants other than cucurbits is scanty. In castor, 
separate male and female flowers are borne on the 
same plant so that the sexes are separated flower 
for flower but not plant for plant. While investiga¬ 
ting the physiological basis of sex expression, it was 
intended to modify the sex ratio by growth regulators. 

Castor seeds var. Aruna were selected for the 
investigation. Morphactin, kinetin, and urea were 
sprayed at different stages of vegetative gro-wth. As 
castor is a 90 days crop, the total vegetative period 
was divided into six stages of 15 days interval, the 
fifth stage being the flower initiation stage. In general 
the untreated castor plants showed a ratio of 4 : 1 
(Male : Female) flowers. Kinetin (10 ppm) 
reduced the maleness significantly although female¬ 
ness was not increased with a ratio' of 2 : 1 (M : F). 
Urea (2-3%) also modified the sex ratio to* nearly 
2:1, similar to that of kinetin. In monoecious 
plants kinetin may not increase femalettiess but 
reduces male tendency. It is also evident that 
nitrogen in any form (urea and kinetin) may 
reduce the maleness in monoecious plants. Earlier 
work by Gopala Rao^ indicated that decapitation 


of shoot apex in castor increased the male tendency 
possibly by reducing the auxin level and increasing 
the gibberellin level. 

An interesting finding is that morphactin at high 
concentrations (500 ppm), when sprayed only once 
just before flowering, reduced femaleness giving a 
ratio of 10 : 1 (M : F) and when sprayed through¬ 
out vegetative stage at different intervals of 15 days, 
during the 90 days period, also reduced the female¬ 
ness giving a ratio of 10:2 (M:F) at a con¬ 
centration of 50 ppm. In general, it was found 
that treatment with kinetin, morphac,tin or urea 
delayed anthesis period. It is finally concluded 
that nitrogen supply to monoecious plants reduces 
maleness and higher concentration of morphactin 
(500 ppm) sprayed once, prior to flower initiation, 
reduces femaleness drastically. 

*The authore rre thankful to Prof. V. S. Rama 
Das for his encouragement and for facilities. 
Department of Botany, P. Gopala Rao. 

Sri Venkateswara University, N. Raja Kumar. 
Tirupati, March 5, 1976. 

1. Rudich, J,, Halvy, A. H. and Kedar, N., Planta, 

1969, 86, 69. 

2. Peterson, C. E. and Anhder, L. D., Science, 

1960, 131, 1973. 

3. Holevy, A. H. and Rudich, Y., Physiol Plant., 

1967, 20, 1052. 

4. Gopala Rao, P., Science and Culture, 1969, 

35 (7), 326. 

TRYPANOSOMA ACANTHOBRAMAE N. SP. 
FROM A FRESHWATER FISH, ACANTHOBRAMA 
MARMJD HECKEL (FAMILY: CYPRINIDAE) 

FROM THE RIVER TIGRIS, IRA.Q 
Trypanosomes have been reported from freshwater 
and saltwater fishes in various parts of the world. 
During a survey of fish parasites in 1973-74, the 
authors came across a new species of Trypanosoma 
from the blood of a Cyprinid fish, Acanthobrama 
marmid Heckel. 

Materials and Methods 

For the study of trypanosomes, thin blood films 
were made on clean glass slides from the blood 
obtained by clipping the caudal peduncle of the 
fish. The films were air-dried, fixed in methyl 
alcohol and stained with Giemsa’s stain. Camera 
lucida drawings were made as well as phase-contrast 
photographs. , 

Observations 

The organisms are slender and attenuated at both 
the ends. 'Their configuration varies, some of them 
have a “C”-shaped body, while others are '‘S”-shaped. 
No polymorphism is observed and no dividing stages 
found in the blood smears. 
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The average measurements of the methanol fixed 
specimens are : 

Body length, 21-71 to 30-06 (average 25-89) 
microns ; the length of the free flagellum, 18*37 to 
21-71 (20-37) microns; total length from tip to 
tip of the organism, 33-4 to 50-1 (43-0) microns; 
the length of the nucleus, 3*34 to 5-85 (5*01) 
microns and its width, 1-67 to 2-51 (2-17) microns ; 
the distance from nucleus to kinetoplast, 6*16 to 
9*24 (7*60) microns and the nuclear index, 0-75 
to 1*13 (0-87). 

The nucleus is sausage-shaped, stains light purple 
in Giemsa’s stain and usually occupies the entire 
width of the body. It is normally located near the 
inner border of body curvature. 

The cytoplasm is vacuolated and stains blue, the 
vacuolations vary. In some, large vacuoles are 
present near the posterior border of the nucleus, 
while in others they are small. No myonemes were 
observed. Numerous reddish-purple granules con¬ 
sidered to be chromatic granules are present 
between the nucleus and the kinetoplast. 

The kinetoplast is usually rounded or ovoid, some¬ 
times conical, staining dark red. It measures about 
T68 microns in length. The flagellum originates 
from the kinetoplast and trails anteriorly, bordering 
the undulating membrane and extending beyond the 
body as a free structure. The undulating membrane 
stains light red and is clearly outlined. 

The infection is more pronounced in the summer 
months. 

Discussion 

Since the discovery of Trypanosoma in the blood 
of the trout (Salmo faris), a large number of 
trypanosomes have been seen in freshwater and 
saltwater fishes in various parts of the world. 

The general morphology of these is the same. 
They have usually long and narrow bodies, and 
vary greatly in size. The trypanosome of the pike, 
T. remaki measures only 15 microns, while that of 
the ray about 130 microns, but the majority of 
species have a length of about 50 microns. 

Description of trypanosomes of North American 
freshwater fishes^ makes no mention of their occur¬ 
rence in the Cyprinidae. Another report on diseases 
of fishes^ mentions the occurrence of T. danilewskyi 
in the c^rp, Cyprinus carpio and T. phoxini in the 
minnow, Phoxinus phoxinus, but none from Acantho-' 
hrafna marmid. Only one distinct species, T. occi- 
denialis, has been described in North America^, from 
two species of s'culpins, Coitus gulosus and C. 
rhotheus, and one from stickleback, Gastrosteus 
aculeatus, from the Pacific coast. Trypanosoma 
remaki was also reported from Esox Indus, E. 
reticulatus and probably other species^. Another 


species, T. percae, described in Perea fluviatilis and 
from the brook trout^, resembles to T, rotatoHum 
of the frog. More recently, T. catostomi has been 
reported from the white sucker, Catostomus c. 
commersoni^. 

The trypanosome reported here from Acanrho- 
brama marmid has some resemblance in the body 
length to T. danilewskyi. 

Till now, so far as the authors are aware, no 
trypanosome has been described from Acanthobrama 
marmid, and none, at any rate, from Iraq or neigh¬ 
bouring countries^. Also, reports on the parasites 
of freshwater fishes8-9 make no mention of any 
trypanosomes from any of them. 

The trypanosome from A. marmid is, therefore, 
considered as a new species and designated as Trypano¬ 
soma acanthobramae. 

Locality : River Tigris, Mosul (Iraq). 

Type specimens : Syntypes deposited with Parasito¬ 
logy Section, Department of Biology, Mosul Univer¬ 
sity, Mosul, Iraq. 

Department of Biology, Akhlaq A. Warsi. 

University of Mosul, Z. I. Fattohy. 

Mosul, Iraq, March 6, 1976. 
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CHINA DODDER (CVSCUTA CHJNENSIS LAMK.) 

ON COWPEA—A NEW RECORD 

In a survey of the vegetation in and around the 
Dairy Farm area of Visakhapatnam, A.P., a very 
severe attack by China dodder of a field of cowpea— 
an important pulse, fodder and green manure cropi 
(Vigna sinensis Endl.)—^has been met with. This 
is a recent addition to the Flora of Visakhapatnam, 
a new record for Andhra Pradesh and a new record 
of cowpea acting as a host to this dodder. The 
parasitised plants show wrinkled and yellowish 
leaves, branches and pods and die prematurely. 
Pods show stunted growth and dwarfing. The 
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parasite flowers profusely (Fig. A). This first 
appeared here in 1974 introduced along with some 
forage crops like Melilotus and Medicago. Data 
about nomenclature and description were provided 
by Santapau-. 



Fig. a. Cuscuta chinensis Lamk. (China dodder) 
on cowpea. 

One of us (V. S. Raju) is grateful to the CSIR 


for the award of a fellowship. 


Botany Department, V. Satyanarayana Raju. 

Nagarjuna University, Piratla Narasimha Rao. 
Nagarjunanagar 522 510, April 2, 1976. 
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KARYOLOGICAL STUDIES IN 
PANCRATIUM WNGTFLORUM L. 
Pancratium longlfLorum L., a subtemperate and tro¬ 
pical member of Ajiiaryllidaceae, is a dwarf bulbous 
plant of medicinal avail. It bears linear leaves and 
white scented flowers. Of the fourteen species of 
this genus, cytological work is confined to P. 
illyricum^’^, P. zeylanicum^, P. trifiorum^ and an 
undetermined species^. Since P. longiflorum L., 

as far as the authors are aware, has not been cyto- 
logically explored, the present investigation is 
undertaken and its karyomorphology is detailed in 
this communication. 


From the observation of somatic metaphase 
preparations, it was observed that the. chromosome 
number of the current species is 2n =: 22 (Fig. 1) 
and the karyotype comprises the following eleven 
pairs of chromosomes (Fig. 2). 



Fig. 1 


illBII 
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Fig. 2 

Figs. 1--2. Fig. 1. Mitotic complement of Pancra¬ 
tium longiflorum showing 2 n = 22 chromosomes, 
X 720. Fig. 2. Idiogram of Pancratium longiflorum. 


(1) Two pairs of long chromosomes (11 *2 At and 
8-8 m) having median primary constrictions; (2) one 
pair of medium chromosomes (8-0/^) with median 
centromeres ; (3) three pairs of medium sized chromo¬ 
somes (6*4^, 4-8and 4-4/^) having nearly sub- 
terminal primary constrictions ; (4) two pairs of 
medium sized chromosomes (6-0and 4*4/u) having 
submedian primary constrictions ; (5) one pair of 
medium sized chromosomes (5*6 At) having 
almost subterminal primary constrictions and 
secondary constrictions on the long arms ; (6) one 
pair of medium sized chromosomes (5-2/x) having 
subterminal primary constrictions and each with two 
secondary constrictions, one on the long arm and 
the other on the short arm; (7) one pair of short 
chromosomes (4-0/x) with submedian primary con¬ 
strictions and secondary constrictions on the short 
arms. 

Of the eleven pairs, two pairs are long, eight are 
medium and one is short. Among them, three pairs 
have median constrictions, three possess submedian 
ones and five pairs subtenninal ones (3 M -f 3 Sm -f* 
5 St), thus displaying a symmetrical karyotype. 

As in other taxa of Amaryllidaceae, polymorphic 
races are also evident in the genus Pancratium. In 
P. illyricum, the diploid (2n = 22) and the tetra- 
ploid (2n = 44) races were reported by Brumfield 
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and Sato respectively. A resembling variation has 
been recorded by Venkatakrishnan in the somatic 
chromosome number, that is 2n — AA m Shomur 
clone and 2n = 48 and 56 in Malapuram clones of 
Pancratium triftorum. However, in the present species 
(P. longifiorum) no such deviation in chromosome 
number has been observed by the authors. Sharma 
and Ghosh (1954) studied an undetermined species 
of Pancratium and reported 48 somatic chromosomes 
of which six are long, twenty-eight medium and 
fourteen short. Sharma and Bal (1956) reported 
2n = 22 in P. zeylanicum and observed two pairs 
of long, five pairs of medium and four pairs of 
shoi]t chromosomes. From the present study it 
becomes obvious that the chromosome number in 
P. longiflorum is in agreement with thaf of 
P. zeylanticum-^ and P. illyricum^ but for the eight 
pairs of medium chromosomes and one pair of short 
chromosomes. The present record of three pairs 
of chromosomes with secondary constrictions of 
which a pair having secondary constrictions both 
on long and short arms in Pancratium longiflorum 
should be reckoned as the first for the genus 
Pancratium. 

The basic chromosome number in the allied 
genera Hymcnocallis, Crinum and Eucharis (sub¬ 
tribe Cyathiferae of Bentham and Hooker^) is 11. 
From the available information it appears, as though, 
the lowest chromosome number for Pancratium is 
2n = 22 (Brumfield, 1941 ; Sharma and Bal, 1956 ; 
present report). Thus from the chromosome report 
and also from the occurrence of eleven types of 
chromosomes in the karyotype it seems reasonable 
to deliberate that 11 is the basic number for the 
genus Pancratium. 

One of the authors (N. Lakshmi) is grateful to 
the Indian Council of Agricultural Research, New 
Delhi, for financial assistance during the course of 
this investigation. 

Department of Botany. N. Lakshmi. 

Nagarjuna University, 

Nagarjunanagar 522 510, and 

Department of Botany, J, Venkateswarlu. 

Andhra University, 

Waltair, February 24, 1976. 
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PACHYTENE CHROMOSOMES IN 
AUTOTRIPLOID BRASSICA CAMPESTRIS VAR. 

OLEIFERA (2n = 3x = 30) 

The progeny of an autotetraploid Brassica campestris 
var. oleifera (In = Ax = 40) contained an autotriploid 
with 2« = 3x = 30. Since details of the chromosome 
complement of the diploid and of the related auto¬ 
tetraploid species are available^^’^®, an attempt is 
made to study the behaviour of associations of homo¬ 
logous chromosomes at pachytene with respect to 
particular chromosomes of the complement in this 
autotriploid. Quantitative details regarding the 
frequency and position of exchange of partners, the 
relative distribution of exchanges in the eu- and 
heterochromatic regions, the mean number and mean 
length of the pairing blocks were gathered with 
respect to the chromosomes 1, 4, 5, 7, 8 and 10. In 
general the details in the autotriploid were found to 
agree with those of the related autotetraploid plant 
presented elsewhere^^. 

Although association is seen between all the three 
homologues at the heterochromatic segments flanking 
the centromere, in the euchroniatic segments 
association is seen only between any two of them at 
any particular point the third one left unpaired as 
in the other triploids (Figs. 1 to 16). The mean number 
of exchanges ranged from 0 to 4. A positive 
correlation has been observed between the mean 
number of exchanges and the physical length of the 
chromosome (Fig. 17). 

About 15*2% of the associations were with or 
without exchange of partners elsewhere on the 
chromosome but with association of heterochromatic 
segments of the three homologues at the centromeric 
region. The initial points of pairing as observed 
from the position of exchange of partners were found 
to fit to the ‘ Poisson ’ series, being distributed all 
along the length of the chromosome without any 
interference of one exchange on the chance formation 
of another. Although the occurrence of exchanges 
in the heterochromatic regions could not be seen due 
to lack of transparency in the material, this can how¬ 
ever be inferred indirectly from the particular multi¬ 
valent types met with at diakinesis. 

The trivalents noticed at diakinesis conformed to 
the 7th, 8th, 9th and 10th types of Darlington (1937) 
in the autotriploid plant (Table 1). The 7th type 

Table I 

Frequency of different trivalent types at diakinesis in 
autotriploid Brassica campestris var. oleifera 
(In —3x — 30) 

Trivalent type 7th 8th 9th 10th Total 

nuclei 


Number of nuclei 


6 


10 19 8 


43 
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requires a minimum of one exchange in the centromeric 
region followed by 2 chiasmata in the two arms. The 
ninth type of trivalent was observed also in B. campe'^ 
stris (2n = 20 + 2) plant^ tetrasomic for chromosome 
number 8. This chromosome is a short subterminal 
nucleolus organiser with a short arm of 0*8fi made of 
a proximal heterochicmatic segment of 0-3 p and 



by arrow mark. Figs. 1 to 3. Chromosome 1. 
Fig. 4. chromosome 5. Figs. 5 and 6. Chromosome 7. 
Figs. 7 to 9. Chromosome 10. Figs. 10 to 12. 
Chromosome 8. Figs. 13 to 16. Chromosome 4. 


Q. -o expccVcd 



Fig. 17. Graph indicating the positive correlation 
between the frequency of exchanges c.nd the physical 
length of chromosome in autotriploid B. campestris 
var. oleifera {In — 3xl== 30). 


a distal hemispherical heterochicmatic satellite 
0*5/i size. The ninth type requires a minimum of 
one chiasma in the two arms with one exchange 
in one of the arms. The 10th type of trivalent requires 
at least one exchange in each arm followed by an 
appropriate number of chiasmata at pachytene, proving 
thereby the occurrence of more than one exchange 
in the Brassica chromosomes. A quadrivalent of the 
17th type of Dailingcon (1937) occurred in a greater 
frequency of the nuclei in autotriploid B, campestris 
var. oleifera (In = 3x — 30), which requires a 
minimum of one exchange in the region including the 
C2ntromere, with a minimum of 4 chiasmata in the two 
arms. It can be considered that although Brassica 
is having differentiated chromosomes, the exchanges 
of partners are not confined to ihe euchromatic regions 
alone and that they occur in the heterochromatic 
regions also as opposed to the generalisation made 
earlier by Venkateswarlu^^ based on the material 
available upto that time. ReddF’® also repcited 
an appreciable number of exchanges in the heterc- 
chromatic segments of tetraploid Sorghum species. 

The mean number of the effective pairing blocks 
increased with increase in the mean length of the 
chromosome upto some length beyond which it 
decreased (Fig. 17) as has been noticed in other 
triploids and tetraploids^"®>®4o,i2, The mean length of 
the chromosome which showed the maximum number 
of pairing blocks is 41 p in both the autotriploid and 
autotetraploid B. campestris var. oleifera. 

Thus the data in the autotriploid Brassica campestris 
var. oleifera agree in geneial with those seen in the 
autotetraploid plant presented elsewhere^^ showing 
that the pairing behaviour of pachytene chromosomes 
in the autotetraploids is an extension of that which 
takes place at the triploid level. 

Department of Botany, T. Kama la. 

Andhra University, 

Waltair, March 1, 1976. 
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SHORT SCIENTIFIC NOTES 


Occurrence of Ulocladium chartarum on Mango in 

India 

During March-April 1975, small (0-1 to 0*5 cm) 
irregular black lesions were observed on the 
inflorescence axis of mango varieties ‘Maldah’ and 
‘Sukul’ at Muzaffarpur. 

Fungus was isolated on Potato-dextrose agar 
slants at room temperature. The pure culture of 
the fungus was sent to Kew, England, and 

was identified as Ulocladium chartarum (Preuss) 
Simmons by Dr. M. B. Ellis (IMI, 200466). The 
pathogenicity of the fungus was established by 
inoculating the healthy axis of inflorescence under 
natural conditions. The symptoms produced were 
similar to those observed in nature. The fungus 
Ulocladium chartarum appears to be the first record 
on mango from India or abroad. 

‘ Postgraduate Department of S. S., Prasad. 

Botany, A. K. Sinha. 

University of Bihar, 

Muzaffarpur, 

September 15, 1976. 


AchJya hypogyna —A Notable Addition to Indian Aquatic 

Fungi 

During the course of tax-ecological studies of 
aquatic fungi occurring in alkaline (‘Usar’) soils 
and water a species of Achlya has been isolated 
from an alkaline pond (pH 8*5) of village 
Devi Khera, situated in the vicinity of Lucknov/- 
Rae-Bareli Road. The fungus was grown in 
sterilized distilled water on hempseed halves and 
identified as A. hypogyna Coker et Pemberton. 
However, this isolate differs from others described 
by various workers (Coker^, Johnson-^ Ou^) in 
having thicker hyphae and non-papillate oogonia. 
This is the first report of the fungus from India. 
Department of Botany, J. N. Rat. 

Lucknow University, J. K. Misra. 

Lucknow 226 007, 

September 24, 1976. 
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Trace Element Studies on Fungi. 1, Efft.ct of Trace 

Elements on the Growth of Four Species of 

Colletotrichum 

Effect of trace elements on the growth of large 
number of fungi have already been reported^. In 
the present investigation effect of 17 trace elements 
was studied on the growth of four species of 
Colletotrichum, namely, 1. C. capsid (Syd.) Butler 
and Bisby on Capsicum annuum L., 2. C. hibisci 
Poll, on Hibiscus esculentus L., 3. C. indicum 
Dastur on Gossypium hirsutum L. and Colletotri¬ 
chum sp'. Thind and Rawla on Citrus limon Burm., 
which were collected from Panjab and isolated by 
usual procedures. The procedure adopted for study 
was after Thind and Rawla-. The results of various 
experiments showed that Fe, Zn, and Mn are 
required for the growth of all these pathogens, Cu 
for the growth of C. hibisci and Mo for the growth 
of C. capsid and C, hibisci. The trace element 
requirements of these pathogens have not been 
reported so far. 

Department of Botany, S. S. Saini. 

Punjabi University, 

Patiala (Indid,), October 27, 1976. 
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A Note on the Occurrence of Genus Microthamnion 

Microthamnion (order Chaetophorales, class 
Chlorcphyceae) appears to be a rare genus which has 
not been recorded from India so far. While working 
on the microflora of Shillong, the present authors 
came across a form in the enrichment cultures of 
Soil samples collected in October 1974 (supplemented 
with Bold’s basal medium). The enrichment cultures 
with 5 g of soil sample in petridishes were incubated 
in a culture chamber illuminated with a fluorescent 
electric tube light (approximately 1000 lux intensity 
near the culture vessels at 25-30° C). This form was 
isolated in unialgal culture in Bold’s medium under 
the cultural conditions mentioned above. 

In culture, the thalli form a bushy appearance, 
possess almost a circular outline, grows as scattered 
patches of about 2 mm dia. on agar plates. Filaments 
lack a distinct m.cin axis, are irregularly branched, 
cells are cylindric to clavate and almost uniformly 
broad, and the single plate-like chloroplast lacks a 
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pyrenoid. On comparison with the known species 
the present alga resembles M. kutzingianum in all 
characters and measurements. 

Department of Botany, R. N. Yadava. 

University of Allahabad, D. C. Pandey. 

Allahabad, June 4, 1976. 
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Sunflower Wilt—A New Disease from India 

In 1973 kharif season, some of the fields of sun¬ 
flower {Helianthiis annus L. ) grown at Parbhani were 
affected with wilt disease. The lower leaves changed 
from green to yellow and the plants toppled down and 
died. The fungus was also found in rootlets. 

Fresh wilted plants were used for isolation on 
potato dextrose agar medium. The culture was 
purified by single hyphal tip method. Primary, 
secondary as well as tertiary septate hyphae grew 
independently with profuse branching. Micrcconidia 
were 0-2 septate and coniform or ellipsoidal in shape 
measuring 7*25/x x 3* 15 /a. Macro-conidia were 
sickle-shaped mostly 3-5 septate and were sparingly 
formed. The isolate was identified as Fusarium 
oxysporiim Schlecht by Dr. Booth, Commonwealth 
Mycological Institute, Kew, Surrey, England, This 
fungus disease is recorded for the first time in India. 

The pathogenicity was proved by ioil inoculation 
method (variety Ec. 68415). The sunflower plants 


exhibited similar symptoms after inoculation as 
observed in naturally wilted plants. Repeated 
reisolations yielded F. oxysporum Schlecht. 

College of Agriculture^ B. N. GhodaJkar. 

Parbhani (Maharashtra), N. M. Ganacharya. 

August 10, 1976. K. J. Bindu. 

V. T. Jadhav. 


Detached Leaf Culture, an EflScient Technique for 
Production of Viable Sclerotia of Sclerotium rolfsii 
Sacc. 

Production of sclerotia by Sclerotium rolfsii was 
best on detached leaves of its host Polyanthes tuberosa 
floated on 10% sucrose solution kept in dark and 
incubated at 20-25° C. Large number of sclerotia 
of uniform size were observed at the periphery of the 
colony within seven days. Sclerotial formation in 
Carrot Potato Agar (CPA) and Potato Dextrose Agar 
(PDA) slants took more than sixteen days. Besides, 
the germination level of sclerotia produced on 
detached leaves was 70-80% in comparison to 20% 
viability of those from PDA and CD A slants. 
Pathogenicity tests with sclerotia produced in die 
showed typical symptoms of the disease on P, tuberosa 
within two weeks. 

Division of Mycology Prasanna Kumari Pillai 
and Plant Pathology, 

Indian Agricultural Research Institute, 

New Delhi 110 012, April 21, 1976. 
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REVIEWS AND NOTICES OF BOOKS 


Annual Review of Earth and Planetary Sciences 
(VoL 4). Edited by Fred A. Donath, Francis G. 
Stehli and George W. Wetherill. (Annual Reviews, 
Inc., 4139 El Camino Way, Palo Alto, California 
94306), 1976. Pp. 484, Price USA: $17.00; 
elsewhere : $ 17.50. 

The present volume of the Annual Review of 
Earth and Planetary Sciences (VoL 4, 1976) is a 
convincing evidence of the great diversity of these 
sciences. The review surveys different. scientific 
investigations as the hydrogen loss rate from 
(planetary) atmospheres and the study of ‘LVrgil- 
laceon Sediment Dewatering”. What is most 
impressive is the vast scope for interdisciplinary 
research in these sciences. To illustrate, the 
article “On the generation of planetary magnetic 
fields” utilises a conceptual framework encountered 
quite frequently in the study of magnetic systems 
in stellar astrophysics, like pulsars. The technical 
difficulties associated with the understanding of the 
dynamics of charged fluid motions in electromagnetic 
fields are indeed similar. In fact, a surprising 
parallel with the technical problems associated even 
with non-linear field theories can be seen in the 
remarks on “Isotropic Turbulence”. 

Another article which highlights the interdisci¬ 
plinary nature of the earth sciences is that on the 
hydrogen loss in planetary atmospheres. Apart 
from making very interesting reading, the article 
fully demonstrates the complexities as weK as the 
range of concepts involved in such an investiga¬ 
tion. Besides requiring expertise on such an 
interesting phenomenon as the solar wind, the 
subject requires a detailed understanding of the 
nature of proton collisions with hydrogen atoms 
bringing one to the realm of atomic physics. The 
presence of the earth’s magnetic field adds its own 
distinctive charm by bringing in plasma physics too. 
The article deals with rather a novel (although 
relatively unknown to laymen), non-thermai 
mechanisms for hydrogen escape. 

Apart from these two articles that I have specifi¬ 
cally chosen to illustrate the interdisciplinarity of 
earth sciences, there are a number of others of 
interest. The article on SEAR imagery is an 
introduction to the observational methods in the 
study of plate tectonics. There is one on CH 4 and 
CO interaction which is a nice example of the 
subtleties involved in the study of atmospheres, and 


the artible is so thorough that it could well provide 
an interesting starting point for ecological studies. 

N. D. Hari Dass. 


Upper Air Sounding Studies. VoL I ; Studies 
on Radiosonde Performance, By A. H. Hooper ; 
VoL 11 : Manual Computation of Radiowinds. 
By R, E. Vockeroth. (World Meteorological 
Organization Technical Note No. 140. WMO 
No. 394, Secretariat of the WMO, Geneva, 
Switzerland), 1975. Pp. 160 .+ 12, 18 figures. 

As indicated, the Technical Note contains two 
reports prepared by twO' experts in the fields of 
radiosonde and radiowind observational systems, 
Volume I dealing with radiosonde compatibility, its 
assessment and with the results of radiosonde 
comparisons, while Volume II deals with the errors 
in manual computation of upper winds. The 
seeming disjointedness is due to the fact that these 
are two different reports prepared by the CIMO 
Working Group on Radiosonde and Radiowind 
Measurements established in 1965 and the Working 
Group on Radiosonde Instruments and Measure¬ 
ments established in 1969. These are all the same 
extremely valuable, as they show the several ways 
in which designers and operators of sondes can 
move towards their common goal of compatibility. 
The best that can be obtained from a radiosonde 
is that the mean values of data from a finite series 
of ascents and the data from individual ascents will 
have a statistical uncertainty which is small enough 
to avoid misleading the user. This is because even 
for sondes made to the same specifications, the 
errors vary from one occasion to the other and 
from one sonde to another and there is no means 
of determining the departure of a radiosonde from 
truth. The best that can be done is to see 
whether the errors of a radiosonde are the same 
from place to place. To assess this property of 
uniform of data, special sondes of significantly 
higher accuracy were designed by a number of 
national meteorological services. Even such 

reference sondes have an unknown residual error 
and it is only possible to assess the performance of 
the routine sonde within the limits of accuracy set 
by the reference sonde. Both laboratory and 
flight techniques were used to identify the individual 
sources of error and assess the overall performance 
of a routine sonde. 
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The various errors of a radiosonde are (i) the 
systematic error, (//) the sonde error, and (Hi) the 
random error. Systematic errors cannot be 
ascertained and are always present in radiosonde 
results. The “systematic difference” between the 
systematic error of one sonde design and the 
systematic error of another can, however, be deter¬ 
mined. All the errors except the random errors 
vary in a regular way as the sonde ascends through 
the atmosphere. 

The study shows that a statistical analysis of 
routine sounding data can best assess the 
performance of the sondes flown at the network 
of synoptic stations. Such analysis gives the 
overall quality of the data as received by the 
user, which is of most concern to him, as it 
provides continuing information upon current 
performance. 

The report, outlines several different ways in 
which the compatibility of radiosondes can be 
studied. And if improved compatibility results 
by an application of the techniques reported, it 
will be a worthwhile achievement. It wil>. 
also be apparent immediately as “data from 
radiosondes are, as it were, on display in a world¬ 
wide shopwindow, for all to see”. 

Part II of Volume I discusses the temperature 
reference sondes and their characteristics, the 
intercomparisons between them and the results that 
have been obtained. The work was carried out 
over many years and reflects the advances in the 
art that have been made since the concept of 
reference sondes was first evolved. However, the 
variability of the data is such that a repeat of the 
comparisons could well give substantially different 
results. Indeed, the magnitude of the variability is 
the most disappointing feature. Further work to 
reduce this variability would be necessary. It is 
also necessary to- develop reference sondes for 
geopotential, pressure and humidity elements as 
well. 

Part III of Volume I discusses the results of 
comparison of UK national and reference sondes. 
Apart from the evaluation of the alternative 
techniques for the comparison of radiosondes, the 
results bring out the difficulty in inferring the 
performance of radiosondes from such comparisons. 
The best method is the one of geopotentials provided 
by computer analysis. This reduces losses of data 
at high altitude during comparison trials and also- 
enables comparisons of different sondes flown 
operationally at different places to be made. This 
is the latest tool available and will be useful in 
the future. 


Volume II on Manual Computation of Radio¬ 
winds is an account of the extensive assessment of 
upper wind computation techniques made by CIMO 
Working Group on Radiowind Computation, 
established with the major task of developing 
principles and procedures for the computation of 
the required upper wind data that would 
have wide applicability to the major types of wind 
equipment. 

Ihe report discusses first the accuracy objectives 
and defines the measurement and computing errors. 
The general computing procedures are next described, 
of distance computation, computation of vector winds 
and radar and radiosonde height computation. 
Finally the last section describes the quality contro' 
of upper wind reports. 

The selection of an appropriate practical systerp 
for computing upper level winds depends on the 
type and quality of the data available. The 

accuracy objectives have been laid down by the 
Working Group Accuracy Requirements in Aerologi- 
cal Soundings (WMO Technical Note 112). The 
author concludes that the accuracies achievable with 
manual radiowind computations are inadequate and 
the best of conventional manual computing 

procedures introduce errors greater than half the 
magnitude of measurement errors and often greater 
than the measurement errors. Inexpensive 

electronic calculators costing less than US $ 500 can 
be used to replace many slide rule and graphical 
calculations and can significantly reduce computing 
errors, while programmable desk calculators costing 
less than $ 50£)0 can reduce computing errors to- 
negligible levels and greatly reduce the incidence 
of computing mistakes and at nomina' costs provide 
the basis for a semi-automated computing system 
similar to those based on digital computers. Where cost 
can be justified, programmed digital cornputers 
should be interfaced with measuring equipment so 
that data transfer is automatic and measurement 
errors can be reduced by statistical filling procedures. 
All new systems being developed should have such , 
computing capability included as an integral part ; 
of the systems in view of the increased accuracy \ 
and resolution that can be achieved. Further, 
detailed quality control procedures, using digital 
data processing, would be the best way to ensure 
that the computing system (like the measuring 
equipment) is operating close to its potential 
capabilities. : 

The reports provide a detailed and objective 
analysis of the errors involved on upper air 
measurements and suggest remedies and should be 
carefully studied by all scientists operating upper 
air networks in their countries. 
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tritium transfer pathways in the aquatic plant hydrilla verticellAtA* 


T. S. IYENGAR, S. H. SADARANGANI, P. K. VAZE and S. D. SOMAN 
Health Physics Division, Bhabha Atomic Research Centre, Trombay, Bombay 400085 


Abstract 

Rates of uptake and release of tritiuir. by the aquatic plant Hydrilla verticellata were studied 
under controlled conditions. Significance of the persistence patterns ol the aqueous and organic 
phases of tritium in the plant was established under different periods of exposure. I he mean residence 
time for tissue-free-water-tritium was found to be 0*36 hours while the tissue-bound-tiitium showed 
two components having mean residence time of 2*53 hours and 15-87 days respectively. 

By reversing the pathways of tritium between the plant and the medium after long exposure 
times, the relative significance of the aqueous and organic phases of tritium in the plant and their 
persistence patterns have been established. It was r Iso found that the water turnover ra tes in the plant 
was 0 * 028 ml/min/g. 


Introduction 

RITIUM produced by the natural and artificial 
processes in the atmosphere is invariably present 
in the oxidized state as HTO and in this form it 
follows the hydrologic cycle, and entering into 
all hydrogen-containing compounds by isotopic 
exchange. Tritium transfer pathways in the 
ecosystems in general and in food chains in 
particular have attracted the attention of several 
workers Detailed investigations on the tritium 
persistence in the different compartments of the 
ecosystem have significant applications both in the 
field of radioecology and from environmental 
radiation point of view. 

An attempt has been made in the present work 
to generate data on the parameters governing the 
fixation of tritium in the organic phase. The mean 
residence times have been calculated on the basis 
of whole tritium values obtained * from samples 
exposed for different periods of times under different 
conditions of exposure. By this method the signifi¬ 
cant fraction of tritium in the plant is gradually 
changed from tissue-free-water-tritium (TFWT) to 
tissue-bound-tritium (TBT) labile component and 
later to TBT non-labile component. 

Materials and Method 

About 2 kg of Hydrilla verticellata obtained 
from the Taraporewalla Aquarium, Bombay, were 
exposed to varying periods of time in a laboratory 
aquarium of approximately 25 1 capacity, under 
controlled humidity and temperature conditions. 
The medium water was changed at a fixed time 
schedule depending On the type of investigations. 
The plants \vere constantly exposed to 40 W 
fluorescent lighting throughout the period of 
study. 

* . Work carried out under the International 
Atomic Energy Agency Research Contract 
No. 1297/R2/RB. 


The exposure time of the aquatic plants in the 
active media was varied in each of the experiment 
in order to determine the period of time required 
for effective tritium transfer between the two main 
hydrogen pools of the system, viz.j the plant water 
and the organic fraction in the plant. 

The periodicity of sampling varied from 15 mts 
to 24 hrs depending upon the status of exposure 
of the plant-system. The wet sample collected at 
random was dried using a filter paper taking care 
not to break their stems while removing the 
adhering water droplets. The wet and lyophilised 
tissues were burnt separately in an oxygen 
atmosphere in order to extract the activity con¬ 
tained in HTO or HT^. The activity in the 
extracts is then counted in a Liquid Scintillation 
Spectrometer (Packard Model 2211) applying 
appropriate corrections for quenching. 

Hydrogen content of the lyophillised tissue was 
estimated by burning the 'sample* and absorbing the 
steam in MgClO^, using conventional chemical 
apparatus. 

Exposure schedule. —^F. L. Harrison et al.^^ 
describe the procedures required to fix preferentially 
the TBT in certain marine animals on the basis of 
a mathematical model which takes into effect all 
the possible tritium pathways in a total aquatic 
environment. The same model was used here to 
a major extent with only minor modifications for 
application to aquatic plants. The aquatic plants 
are. exposed to active media for a certain period 
and are transferred to inactive media in stages 
thereby eluting the different components of tritium, 
compoulnds in the plant. Periodic sampling was 
carried out on the whole plant for total tritium 
content in order to identify the nature of release 
patterns. The investigations are divided into a 
number of batches of experiments. 

A preliminary run indicated the fast water turn¬ 
over rates of these plants. The tritium concentration 
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values of the pool water was increased from 
10^ dpin/ml to 10^’ and 10^ dpm/ml in order to 
have sufficient concentration in the TBT phase. 

The plants were exposed to 8 hours in an active 
medium to determine the TFWT uptake pattern 
and then were transferred to inactive medium to 
determine the TFWT and labile TBT release 
patterns. These studies were continued upto 
80 hours. 

The next batch of experiments on the plant 
covered three different phases of investigations ; 

Phase 1 ,—^The plants were immersed in a 
tritiated water medium (concentration of about IQS 
dpm/ml) for a period of 18 days during which 
period the uptake pattern and equilibrium behaviour 
under controlled conditions were studied. The 
medium water' was also regularly monitored, in 
order. tO' correlate the saturation activity levels of 
the plant and the medium, as well as to study the 
loss- of tritium from the aquarium due to evaporation. 

Phase 2.—^The -plants exposed to tritium con¬ 
centrations as per the schedule in phase 1 were then 
transferred to an inactive pool and the investiga¬ 
tions continued for 42 days. During this phase 
the TFWT release pattern as well as labile and 
non-labile tritium release patterns were studied. 
The pool water concentrations were found to have 
increased during this period reaching an 
equilibrium value. This is attributed as due to 
tritium releases from the aquatic plant to the 
medium water. 

Phase 3 .—^The plants were transferred at this 
juncture to a freshwater aquarium for a second 
time. The TBT release patterns were found to be 
the most prominent one during this period. 

Results and Discussion 

Figure 1 presents the results of the rate of 
uptake and release of tritiiim for short intervals 
of time. The aquatic plants reached an equilibrium 
concentration corresponding to 80% of the medium 
water concentration, within a period of one hour, 
when normalised for moisture content of the plant 
(0*76 w/w). A least square analysis of the 
results showed three components of release pattern. 
The mean residence times corresponding to TFWT 
phase and TBT labile phase were found to be 
0-36 h and 2-53 h respectively. 

The water turnover rate of the plant was deter¬ 
mined on the basis of the steady-state tracer 
kineticsf>. Under equilibrium conditions 

S,,.R=A.S3 

where and are specific activity of tritium in 
the medium (cpm/ml) and the sample (cpm/wetg), 


R is the rate of uptake (ml/min.) and X is the 
inverse of the tritium mean residence time in 
minutes. 



Fig. 1. Water turnover rate and TFWT release pattern 


Since the mean residence time values for TBT 
are large compared to those of TFWT, R is 
calculated as 0*028 ml/min./g corresponding to a 
tritium mean residence value of 0*36 h. 

Figure 2 shows the three phases of tritium transfer 
pathways observed in the experiments. Phase 1 
has an uptake pattern identical to that in Fig. 1, 
except for the evaporation losses shown in the 
medium concentration values (as well as those 
shown by the corresponding aquatic plant samples). 
In phase 2, the two components of tritium releases 
are observed. The first one shows an extremely 
rapid rate of release corresponding to that of TFWT 
and TBT labile components. The second component 
shows the long-lived TBT non-Iabile tritium in the 
aquatic plants. The mean residence time for this 
component is found to be 15*87 days indicating 
that the organic phase transfer mechanism has an 
extremely slow rate constant compared to the other 
phases. Under equilibrium conditions, when the 
tritium concentrations of the plant tissue were 
normalised, the medium water showed values of 
'specific activity lower than those for the plant 
tissue for a few days confirming the fact that path¬ 
ways (of tritium) have been reversed due to the 
preferential incorporation of tritium in the organic 
phase of the plant when immersed in an inactive 
medium. 

In phase 3, the above phenomenon is highly 
pronounced due to the fact that the only major 
component of tritium left behind is the non-labilc 
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one. The mean residence time was once again 
found to be same, viz., 15*87 days. 



Time exposure ih days 


Fig. 2. Tritium uptake and release pattern or 
long periods of exposure. 


Figure 3 shows the schematics of the tritium 
transfer pathways in the aquatic plant as reported 
in the experimental observations {vide Figs. 1 and 
2) during different phases of the experiments. 

The relative fractions of tritium incorporated in 
the three phases of the bound and free forms of 
tritium in the aquatic plant were found to be 
100 ; 3*27 : 0*77. This shows that 3*14% of tritium 
is in the labile TBT form and 0*74% is in the 
non-labile TBT form. This could be the reason for 
the necessity to have high concentrations of medium 
water in order to obtain a preferential fixing of 
TBT in the aquatic plant. The values obtained for 
the different fractions of tritium (bound and free) 
in the aquatic plant Hydrilla verticellata in the 
above study agree well with the values obtained by 
H. D. Bruner^>. He has obtained similar orders of 
magnitude in his study of the specific activity values 
for different forms of bound and free tritium in 
phytoplankton, zooplankton and certain aquatic 
plants. 

The hydrogen content of the lyophillised tissue 
of the aquatic plant was found to be 7*26%. The 
moisture content of the plant being 0*76 w/w, it 
can be seen that the available hydrogen in organic 


phase is 1*74%. However the total TBT fraction 
as determined by uptake measurements was found 
to be 3*85%. This variation in values can be attri¬ 
buted to either or both of the following reasons. 

(i) The value of hydrogen content in organic 
phase can be on the lower side, due to possible losses 
of certain volatile substances during lyophillisation. 

{ii} The TBT fraction as determined by the 
analysis of total ^H content estimations of the 
aquatic plant can show a slightly higher va'ue due 
to possible interferences from TFWT fractions. In 
order to circumvent this the mathematical treat¬ 
ment has to be enlarged so as to determine the 
extent of such interferences. 

a SHORT-TERM EXPOSURE 

AIR AIR AIR. 
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h LONG-TERM EXPOSURE 
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equilibrium release 


legend:- 

ACTIVE I I jNaCTII/E 
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> 2 . RATE CONSTANT FOR TBT - LABILE PHASE 
X3 [rate CONSTANT FOR TBT- NON-LABILE PHASE 

Fig. 3. Schematics of the tritium transfer pathways. 
Conclusion 

The aquatic plant, Hydrilla verticellata, shows 
ihree distinct mean residence time values for tritium, 
one relating to aqueous phase and two correspond¬ 
ing to the organic phase. It is possible to determine 
these components by estimating the total tritium 
content of the plant samples at different periods of 
t'me after a certain type of exposure schedule. 
Further, it has been observed that the tritium 
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pathway can be reversed between the medium and 
the plant, after long exposure times. 
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ULTRASONIC RELAXATION IN ETHYL SALICYLATE 

J. SREE RAMA MURTHY and B^ RAMACHANDRA RAO 
Physics Department, Andhra University, Waltair (A.P.), India 

Abstract 

Me-isurements_ of ultrasonic absorption have been made by pulse technique in liquid ethyl 
sjLlicyla^ and also in its solutions with /w-xylene and nitrobenzene as solvents. Results <,re analysed 
on the basis of single relaxation mechanism. Relaxation frequency is found to be independent of 
the concentration of ethyl salicylate in both the solvents. Results are explained on the basis of 
rotational isomerism in ethyl salicylate. 


OEVERAL investigatorsi'3 have reported ultrasonic 
relaxation effects in esters of monocarboxylic 
acids. Relaxation in OH substituted esters of 
carboxylic acids has not been thoroughly investigated. 
These esters from a separate class in that they 
exhibit intramolecular hydrogen bonding. Murthy 
and Rao^ have reported the relaxation in liquid 
methyl salicylate which was attributed to rotational 
isomerism. In this note measurements of ultrasonic 
abosorption in pure liquid ethyl salicylate and also 
in solutions of ethyl salicylate with m-xylene and 
nitrobenzene are presented. 

Measurements of absorption and velocity have 
been made by pulse technique in the frequency 
range 4 to 15 MHz. Liquids used are of high grade 
purity and have been distilled before use'. 


Results of absorption have been analysed on the 
basis of a single relaxation mechanism 



where A and B are constants of relaxation and / 
is the characteristic frequency of relaxation. 

The excess absorption per wavelength (a'X) at 
any frequency is calculated from 

(“'^) = (^“-b)/c 

Maximum excess absorption per wavelength 
is computed from 

! A/, C 

where C is the velocity of sound. 


Table I 


Ultrasonic absorption and relaxation parameters in ethyl salicylate 


Temp. 

V 

m/sec 

f 

Mc/sec 

10^’ X afP 
enr*^ sec 

102 X a' A 
db 

10" A 
cro'i sec- 

fr 

Mc/sec 

IQi^B ^ 
cm“^ sec- 



4-44 

1300 

6*7 






7-20 

570 

4*6 




30 

1360 

10*10 

360 

3*9 

2500 

3*9 

30 



13-00 

225 

3*0 






4*44 

1365 

6*5 






7*20 

680 

5*0 




40 

1300 

10*10 

430 

4*2 

2000 

4*9 

60 



13*00 

320 

3*8 






[4*44 

1400 

6*4 






7*20 

800 

5*7 




50 

1240 

10*10 

490 

4*6 

1666 

6*3 

65 



13*00 

410 

4*8 
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The computed values of and Tables II and III for solutions in m-xylene and nitro- 

are given in Table I for ethyl salicylate and in benzene respectively. 

Table II 

Ultrasonic absorption and relaxation parameters of ethyl salicylate in m-xylone 


Volume 

% 

V 

m/sec 

/ 

Mc/sec 

IQi’ X alP 

cmr^ sec'® 

102 X a' A 
db 

lO^*^ A 
cm“^ 

SQC- 

/, 

Mc/sec 

10^ X 
/im 

10” B 
omr' sec^ 



4-44 

270 

1-03 







7*20 

160 

1-78 





17 

1308 

10-10 

120 

0-63 

400 

4-04 

1-01 

65 



13-00 

105 

0-59 







4-44 

480 

2-14 







7-20 

235 

1*44 





33 

1319 

10-10 

160 

1-46 

6-6 

4-10 

1-64 

60 



l:>-00 

UO 

0-89 







4-44 

680 

3-21 







>^0 

285 

1-91 





50 

1331 

10-10 

215 

1-87 

1110 

4-00 

.*90 

55 



13-00 

150 

1-43 







4-^4 

880 

4-33 







7-20 

400 

2-99 





65 

1345 

10-10 

260 

2-54 

1508 

3-92 

3-98 

45 



13-00 

170 

1-90 







4-44 

1300 

6-66 







7-20 

570 

4-59 





100 

1360 

10-10 

360 

3*94 

2500 

3*87 

6-60 

30 



13-00 

225 

2-00 







100 


1360 


2500 3*87 6*60 


30 
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Synthesis of 3"-MethyI-Furo-{5'\ 4": 7, S)-Flcivones 


[ Current 
Science 


Variation of log (/^/T) with 1/T is shown in 
Fig. 1 for pure ethyl salicylate. The observed 



Fig. 1. Plot of Logjo (/r/T) for ethyl 

Sjilicylate. 


linear variation with negative slope is consistent with 
the theory proposed by Davies and Lamb^ for 
rotational isomerism. Estimated value of activation 
energy of the rate determining mechanism is 
5 K.cals/mole. 

From Tables II and III it is apparant that the 
relaxation frequency of ethyl salicylate is not 
significantly altered by the foreign environment of 
either m-xylene or nitrobenzene. Polar and non¬ 
polar solvents have no influence on the relaxation, 
except for providing a dilution effect on relaxation 
strength. It can therefore be concluded that the 
mechanism of relaxation in ethyl salicylate is of an 
intramolecular origin. 
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SYNTHESIS OF 3"-METHYL-FURO-(5", 4": 7, 8)-FLAVONES 
G. L. DAVID KRUPADANAM, G. SRIMANNARAYANA and (Late) N. V. SUBBA RAO 
Department of Chemistry, Osmania University, Hyderabad 500 007 


PUROFLAVONE, karanjin and furocoumarins, 
^ psoralene, angelecin and xanthotoxin are 
reported to possess fish-toxic and photodynamic 
properties'"^. Several methyl substituted furo¬ 
coumarins and furoflavones are also reported to 
possess similar physiological properties^"®. 3', 4, 
8-Trimethylpsoralene, available in large quantities 
by synthesis, is the most effective photodynamic 
agent3"-Methyl-furo-(5", 4" : 7, 8)-flavones, 

considered to be analogous of karanjin, dO’ not seem 
to have been synthesized earlier. In this com¬ 
munication we report their synthesis, spectral 
characteristics and fish-toxicity. 

7-Hydroxy-(I a) 7-hydroxy-3-methyl- (I b)^, 
7-hydfloxy-3-methyL3', 4'-dimtethoxyi(Ic)9 and' 
7-hydroxy-3-phenyl(I fil)i®-flavone were condensed 
with chloroacetone by heating in acetone-potassium 
carbonate medium to give the corresponding 
7-acetonoloxyflavones (II a-d). Their melting points, 
ir and uv data are given in Table I and the nmr 
data are given in Table II. The cyclodehydration of 
acetonoloxybenzenes with polyphosphoric acid, 
leading to the formatipit of 3-methylbenzofurans, 


was reported eaiiier^L The 7-acetonoloxyflavones 
(II a~d) were heated in polyphosphoric acid for 
2 hours at 110-120°. In each case a pale yellow 
semi-solid was obtained. The semi-solids were 
subjected to chromatography, resulting in the isola¬ 
tion of (1) cyclized product ^30%, (2) uncon¬ 
verted starting compound ^^50%, and (3) the 
corresponding 7-hydroxyflavones ^ 20% in each 
case. The melting points, ir and uv data of the 
cyclized products HI a-d are given in Table I and 
their nmr data are given in Table II. The data 
suggest that the cyclized products possess 3-methyl- 
furo-(5", 4": 7, 8)-flavone structure (111 a-d). In 
the ir spectra of furoflavones the frequency appear¬ 
ing around 1630 cm‘i is due to the flavone carbonyl 
group. The carbonyl frequency found around 
1725 cm"i in 7-acetonoloxyflavones (lla-d) due to 
acetonoloxy carbonyl disappears in the furoflavones. 
In their nmr spectra, a doublet appears in the 
region 2-45-2-65 5 (J = 1 Hz) assignable to the 
C3"-methyl group and the splitting is due to the 
adjacent C2" proton. An AB doublet appears in 
the region 8-20-8-24 5 (J =: 9-10 Hz), characteristic 
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Table I 


Mp, ir, uv and fish-toxicity data ofl-acetonoloxyflavones and the corresponding y-methyl-furo- 






(5\ 4"-. 

: 7, Sy/lavones* 





ir (CHCI 3 ) cm-' 

1 1 \/ 

Fish-toxicity at 20 ppm 
turning time 

Mts. Sec. 


Compound 

mp °C 

Acetonol- 

oxy 

carbonyl 

Flavone 

carbo¬ 

nyl 

U V 

MeOH nm (Log e) 
max. 


II a** 

179 

1730 

1630 

222 (4-04), 252 (4-04) and 
306 (4-17) 

10-00 


II b** 

132 

1725 

1625 

236 (4-25) and 300 (4-26) 

4-30 


II c** 

95 

1730 

1620 

224 (4-31) and 308 (4-3]) 

12-00 

1 

II d** 

170 

1725 

1630 

232 (4-38), 258 (4-23) and 
306 (4-25) 

35-00 


llla*'^ 

130 

•• 

1635 

224 (4-30), 256 (4-32), 264 
(4-33) and 300 (4-10) 

Not toxic within 

45 miutes 


III bt 

190 


1630 

222 (4-28), 254 (4-38) and 
310 (3-99) 

do. 


III ct 

184 


1630 

222 (4-36\ 244 (4-45), 

248 (4-45) and 316 (4-23) 

do. 


III Jt 

215 


1630 

224 (4- 56), 250 (4- 57), 

258 (4-57) and 308 (4-15) 

do. 


* Satisfactory elemental analyses were obtained for all the compounds. 

** Solvent of crystallization: Benzene-Petroleum ether (60-80°). 
t Solvent of crystallization: Benzene. 

, Table II 

Nmr spectral data of 1-acetonoloxy-, and 3"-methyl-fiiro-(5", 4": 7, Zyfiavones 
Solvent tCDCla) 60 MHz, 8 values, (J in Hz) 


C2" C2 

Compound C3''(d) — O—CHo-CO—CH 3 C3 substituent C5 phenyl, C 6 Methoxyls 

(s) " (s) (H or CH 3 or Ph) and C 8 (m) (s) 


11 a 

•• 

4-70 

2-18 

6-85 s (H) 

8-25 
(J = 9) 

7 00-7-50 
(7H) 

lib 


4-70 

210 

2- 30 S (CH 3 ) 

8-25 
(J = 10) 

6-75-7-70 

(7H) 

II c 


4-62 

2*12 

2-28 S (CH,) 

II 

6-70-7-40 3-9 ( 6 H) 

(5H) 

Ud 

•• 

4-72 

2-30 

6-90-7-40* 
m (CeHs) 

II 

0 ^ 

6-90-7-40* 

(12H) 

111 a 

2-65 
(J = l) 



6-90 s (H) 

8-20 
(J= 9) 

7-30-7-75 

(7H) 

111b 

ll 

•• 

•• 

2-24 s (CH,) 

8-24 

(J = 9-5) 

7-30-7-90 

(7H) 

lllc 

2-55 

(J=l) 

•• 

•• 

2-35 s (CHs) 

11 

7-00-7-63 4-05 ( 6 H} 

(5H) 

llld 

II 


•• 

7-18-7-60* 
m (CeHs' 

8*20 
(J = 10) 

7-18-7-60* 

(12H) 


* C3 Phenyl protons n;er|ed with other arpmatic prptops, 
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FIRST ALL-INDU SEMINAR ON ENVIRONMENTAL GEOSCIENCES 


The Department of Geology, Bangalore University 
and the Indian Institute of Geological Education 
jointly organised the First All-India Seminar on 
Environmental Geosciences. The objectives of the 
seminar were : (1) to initiate firm base for the 
subject of Environmental Geosciences which are new 
to this country and so vital for the mankind, (2) to 
group the present available knowledge on the subject 
with the help of the scientists engaged in the field, 
(3) to formulate a sound programme of Environ¬ 
mental Geology by construjcting a curriculum for 
a course through group discussion and (4) to suggest 
specific ideas for planners and policy makers. The 
deliberations were concerned with different issues 
of environmental problems of vital importance. 

The seminar was held in Bangalore from 8th to 
10th August 1976 and was attended by 100 delegates 
from all over the country. The deliberations were 
conducted in five sessions and one workshop. Thirty- 
two papers were received dealing with the implica¬ 
tions of Environmental Geosciences on different 
aspects. 

In the first session Dr. T. Thimaiah stressed the 
imporiance of scientific approach on dumping of 
mining waste and its impact on environment through 
a key note address. R. Srinivasan and B, L. Srinivas 
highlighted the concept of land reclamations of 
derelict mined lands. The paper by R. H. Sawkar 
and V. N. Vasudev dealt with the disposal of copper 
mine waste and pollution control. 

In his key note address to the second session 
Dr. K. V. Raghava Rao mentioned the impact of 
natural environmental forces upon man. The toxic 
chemicals in mineral environment and the continued 
application of fertilizers leading to the infertility of 
soil was pointed by J. S. Venugopal. The paper by 
J. C. V. Sastry and others dealt with the industrial 
pollrttants through a case study of Mandya National 
Paper Mills. 

Prof, S. Sambe Gowda, while delivering his key 
note address to the third session, brought out the 
importance of environment on the evolution of life 


in the past and the usefulness of this knowledge in 
predicting the future environment. Dr. V. V. Pathy 
and others dealt with the compositional control of 
biological factor of the sedimentary environment in 
Kaladgi basin of Northern Karnataka. Graphical 
analysis of EH and PH studies of Gurmutkal area 
and its correlation with the ecosystem of faunal and 
floral remains was presented by T. V. Shivarudrappa. 

Sri J. P. Srivastava laid stress on the need for 
co-operative efforts of the engineers, town planners 
and architects while delivering the key note address to* 
the IV session. An attempt to decipher environmental 
geology factors of the twin cities of Ahmedabad- 
Gandhinagar was presented by R. S. Shenoi. The 
importance of geology in urban and industrial 
planning of towns with special reference to Jaipur 
and Alwar was presented by P. N. Mehta and R. B. 
Nag. K. C. C. Raju dealt with the urban and rural 
water development schemes through a case study of 
Anantapur District. Fluoride and fluorosis from 
ground water sources and its effect on health was 
presented by K. N. Chandrashekara. 

The last session of the seminar was earmarked for 
a workshop to frame a curriculum for a course in 
“Environmental Geosciences” through group dis¬ 
cussion. A book exhibition was also arranged in 
this connection. 

The seminar was inaugurated by Sri. K. Raja- 
gopalaswamy, President, Mineralogical Society of 
India. Prof. M. Shadakshara Swamy, Principal, 
Central College, Bangalore, in his presidential address 
spoke on the implortance of environmental geo¬ 
sciences. He stressed the. need for co-operative 
action by chemists, engineers and environmental 
geologists in evolving a course. The authors of 
this report hope that this ‘First All-India Seminar 
on Environmental Geosciences’ will lay a firm, 
foundation for the development of this new branch 
Earth Science, a branch which has Geology as its 
foundation. . 

Dept, of Geology, S. Sambe Gowda. 

Central College, M. Mahabaleshwar. 

Bangalore. 
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A NOTE ON THE EQUATORIAL STRATOPAUSE 

The temporal variations of stratospheric parameters 
studied^"^ revealed large variations in temperature and 
windspeeds at the siratopause. Schvventek^ showed 
a good solar influence on the stratospheiic tempe¬ 
ratures of West Berlin for the winter atmosphere of 
the sunspot cycle, 1957-70. The recent studies of 
Ramakrishna and Seshamani^ point out a strong 
correlation between mesospheric temperatures at 
Thumba and 10-7 cm solar flux 1970-71. 

The diurnal variations in temperature of the 
stratopause is controversial, Beyers and Miers^ 
observed stra.topause temperatures to be at minimum 
at local midnight and maximum at local noon for 
whitesands (32° North). However, Theon et 
reported for the stratospheric region 30 to 60 km 
a large increase of temperature during 2000-2400 hrs 
and abrupt cooling during 01: 00-05: 00 hrs Wallops 
island (38° North). 

In view of these various controversies a study is 
attempted in the present paper to understand equa¬ 
torial stratopause during day and night and to study 
the solar influence on its parameters. The stratopause 
is a level of maximum in the vertical temperature 
structure. 

The data obtained from the M-lOO type Meteoro¬ 
logical rocket firings made regularly at 20:00 hrs at 
Thumba, beginning in January 1971, give the altitude 
profile of the wind, temperature, pressure and neutral 
density upto an altitude of about 90 km. The earlier 
flights of January 1971 give some data during day¬ 
time. These data are used for the day and nighttime 
studies and those of January 1972-December 1973 
for correlative studies. The present study is mainly 
confined to temperature and density variations. 

. The average of the two daytime flight measurements 
of temperature at 10: 00 hrs (20 January 1971) and 
10:22 hrs (30 January 1971) is taken as the daytime 
representative profile and this is shown in Fig. 1. 
Another profile averaged from the three flight measure¬ 
ments made at 23:00 hrs (6 and 20 January 1971) 
and 23:05 hrs (13 January 1971) is also shown to 
represent the nighttime profile. The temperature 
profiles show a large increase, through a region of 
about 15 km from day to night conditions around 
the stratopause. The maximum temperature difference 
of 12- 3° C was observed at 40 km altitude. 

The large diurnal variations in temperature led 
to the examining of the solar influence on the strato¬ 
pause. Hence, correlations between stiatopause and 
salar parameters are studied, and the temperature and 
density data of the nighttime flights around 20:00 


hrs ever a two-year period are analysed. This period 
(January 1972-December 1973), during which 90 
flights were made, also coincides with one biennial 
cycle^ which is exhibited by most of the stratospheric 
parameters. The solar parameters of the corresponding 
day are taken to study the correlation. The correlative 
data are taken from Solar Geophysical Data Bulletin 
published by the NOAA. Choosing the solar data of the 
corresponding day is justified as it was already shown 
that the solar influence is felt in less than a day’s 
period at mesospheric heights®. The Solar influence 
will be felt with a lesser delay at decreasing altitudes. 



Fig. 1. Altitude profiles of temperature for Thumba 
averaged over two daytime and three nighttime flights 
of January, 1971, 

The cross-correlations coefficients calculated with 
the Zurich sunspot number and 10-7 cm solar flux of 
Ottawa are given in Table I with their corresponding 

Table I 


Correlation coefficients evaluated between stratopause 
and solar parameters 


Correlations 

between 

No. of 
observations 

Corre¬ 

lation 

coefficient 

Signifi¬ 

cance 

level* 

Temperature vs. 
Sunspot number 

90 

0-37 

<001 

Temperature vs. 
Solar radio flux 

90 

0*28 

<0-01 

Neutral density v^. 
Sunspot number 

90 

0-09 


Neutral density vs. 
Solar radio flux 

90 

0-07 



* < 0* 01 indicates high correlation, .. poor correlation 
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significance levels, A significance level of 0 -1 indicates 
a good correlation and a further decrease in the level 
indicates a higher correlation. During the peiicd 
the stratopause height varied between 41-51 km, the 
temperature between 256-284® K and density between 
0-81-3-45 gm/meter^. The corresponding variation 
in the sunspot number was between 0-140 and the solar 
flux was between 72-176 units. 

The above correlation coefficients shew a good 
positive correlation between stratopause tempeiaduie 
and solar parameters, this is clearly brought cut in 
Fig. 2. The absence of such correlation with neutul 




Fig. 2. Variations of temperature with (a) Solar 
Flux, (10-7 cm, Ottawa) and (b) Zurich Sunspot 
Numbers. 


density is interesting as this is a function of tempe¬ 
rature. The high correlation is, evidently because of 
the fact that the solar ultra-violet radiation of the range 
2000-3000 A is mainly absorbed by a minor consti¬ 
tuent, ozone which is responsible for the large tempe¬ 
rature in the entire stratosphere with a peak at the 
stratopause^ The same reason holds good for the higher 
daytime temperatures as compared to that of the night¬ 
time (Fig. 1). Another observation that could be made 
from Fig. 1 is that the solar effect may be almost simul¬ 
taneous, which results in large stratopause temperature 
around noon. The results of the earlier workers 
for whitesands^ closely agree with cur observations 
of higher daytime temperatures. 


The cbseivalicns ihat are nu.de above, relating 
to the diurnal variations and the solar influence, will 
be confirmed by studying the daytin;e flights spread 
over a langer period. A detailed study taking into 
consideration the seasonal variations will be published 
elsewhere. 

From the above studies the following conclusions 
are made. Higher daytime temperatures are observed 
compared to nighttime in the altitude region of 35-50 
km for the winter atmosphere of Thumb a. A good 
positive correlation is observed between the stratopause 
temperature and the solar parameters, and a poor 
correlation with the neutral density for, one biennial 
cycle, 1972-73. 

Space Physics Laboratories, J. V. M. Naidu. 
Department of Physics, Rama Koteswaram. 

Andhra University, B. Ramachandra Rao. 

Waltair, March 15, 1976. 


1. Beyers, N. J. and Miers, B. . T., J. Atmos, Sci., 

1965, 22, 262. 

2. —, — and Reed, R. J., Ibid., 1966, 23, 325. 

3. Theon, J. S., Nordverg, W., Katchen, L. B. and 

Horvath, J. J., Ibid, 1967, 24, 428. 

4. Schewentek, H., J. Atmos-, Terr. Phys., 1971, 

33, 1839. 

5. Ramakrishna, S. and Seshamani, R., Ibid., 1973, 

35, 1631. 

6. Gaigerov, S. S., Kalikhman, M. YA., Sedov, V. E., 

Shvidkovsky, E. G., Tarasenko, D. A. and 
Zaichikov, B. P., Space Research, 1971, 11, 799. 

7. Fisher, R. A., Statistical Methods for Research 

Workers (Oliver and Boyd), p. 209. 


THE CRYSTAL STRUCTURE OF «-i7-CYANO- 
BENZILIDENE-i?-/i-OCTYLOXYANlLINE 

As part of programme of systematic X-ray investi¬ 
gations of mesogenic compounds^,- the crystal 
structure of n-p-cyanobenzilidnep-w-octyloxyaniline 
(CBOOA) has been analysed in its stable solid 
phase. The compound is known to- exhibit the 
following liquid crystalline phases on heating. 

73® C 82*5® C 

Solid-^ Smectic A —^-> Nematic 

1106-9° C 

Isotropic 

Large, rectangular prismatic, yellow crystals of 
the compound were obtained by slow evaporation 
from a solution in n-heptane. Unit cell dimensions 
and space group were determined from conventional 
oscillation and Weissenberg photographs and are 
listed in Table I along with other relevant crystal 
data. 

Three-dimensional intensity data were collected 
on multiple Weissenberg films using copper 
radiation. The intensities were estimated Vis'iiklly 
and were corrected for Lorentz and polarisation 
factors, absorption and spot-shape effects. 
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Table I 


Chemical formula 
Molecular weight 


Space group 


C22H2 6N2O 

334-45 

a = 15-99 ±0-04 A 
b = 15-91 ±0-02 
c = 7-66 ±0-02 
^ = 91 ± 1 ° 

p2Jc 
Z = 4 

Pc = 1 • 14 gm . cm“^ 
p.^== 1-14 gm . crr“^ 


(Flotation in aqueous KI solution) 

/X for copper radiation =5-61 cm'^. 


The structure was solved by the direct methods 
followed by Fourier synthesis. The positional as 
well as the isotropic thermal parameters of all non- 
hydrogen atoms were refined to R = 0-145 by 
block-diagonal structure-factor least-squares pro¬ 
cedure using 1654 observed reflections. Fuirther 
refinement of the structure is in progress. 

Figure 1 gives the projection of the structure in 
the 6c-plane. The molecules associate in pairs 
about centres of inversion, the two molecules in 



Fig. 1. Projection of the crystal structure in the 
i>c-plane. 

each pair being anti-parallel to each other. Along 
the a- and c-directions, adjacent pairs are related 
by cell translation and along the Z)-direction they 
are related by the 2^^ screw axes and the glide planes. 
Results of further refinement and the detailed 
description of the structural features will be discussed 
elsewhere. 

The authors thank Prof. S. Chandrasekhar and 
Dr. S. Ramaseshan, for their kind interest. They 
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crystals. 
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K-SHELL PHOTOELECTRIC CROSS-SECTIONS 
AT 32 879 keV IN INTERMEDIATE Z-ELEMENTS 

In order to supplement the existing data on K-shell 
photoelectric cross-sections, measurements at 
32-879 keV in elements Y, Zr, MO, Ag, Cd and Sn 
have been made. The method used was similar to 
the one reported earlier^. Photons of energy 
32-879 keV were obtained from the K-conversion 
of 662 keV level in Ba^^'^^L The results obtained 
are compared with the available theoretical calcula- 
tions2"4 (Table I) and are found to agree with the 


Table I 

Comparison of experimental data with theoretical 
calculations 



Element 

K-shell photoelectric cross- 
sections at 32- 879 keV 


Present 

measurements 

Theoretical 

values 

39 

Y 

2200 ±190 

( 0 ) 2300 

40 

Zr 

2700 ±230 

(a) 2450 

42 

Mo 

2600 ±220 

id) 2900 
(6) 2900 

47 

Ag 

4600±390 

(a) 4400 
ib) 4350 

48 

Cd 

4600±390 

(a 14550 

50 

Sn 

5300 ±450 

(^?)5350 
ib) 5300 
(c) 5300 


id) —Scofield; (b) —Schmickley-Pratt; 

(c)—Rakavy-Ron. 


theoretical calculations within the experimental 
uncertainties. The present results prove that the use 
of the theoretical values of the K-shell photoelectric 
cross-sections in our earlier determination^ of the 
L-shell cross-section at 32-879 keV from the com¬ 
parison of the intensity of L-shell fluorescent X-rays 
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with that of the K-shell fluorescent X-rays is 
justified. 
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OBSERVED correlation BETWEEN 
COMPOSITION AND MOLECULAR WEIGHT OF 
AMINO ACIDS IN PROTEINS 

The composition of various proteins, in particular, 
the distribution of amino acids has been a topic of 
considerable interest. Early worki’2 quoted in 
MeisterS would appear to yield some general con¬ 
clusions, although some of these need revision in 
the light of recent analysis (Dayhoff^) which is 
based on primary sequence analysis. The latter 
analysis has yielded the relative frequency of occur¬ 
rence of the amino acids according to the classifica¬ 
tion of polar, apolar, heterocyclic (and aromatic) 
and ionisable types. 

The randomness or otherwise of the occurrence 
of these amino acids has been treated statistically5"7 
and tables are available to assist in assessing whether 
or not their occurrence in a particular protein may 
be considered as random. Other statistical studies^'^® 
are aimed at the analysis of the relative frequency 
of occurrence of residues in relation to the charac¬ 
teristic secondary structure of the protein chain, 
with a view to using them in algorithms for predic¬ 
ting protein structure from the given sequence. So 
also analysis from the point of view of volume 
occupied by side chain is also availablei'^. However 
as far as we are aware of, no study seems to have 
been made on the relative abundance of the amino 
acids in relation to the molecular weight of the 
constituents. 

We have done this and the simple linear correla¬ 
tion that has been lobserved, is felt to be sufficiently 
interesting to merit reporting here. Thou^ Day- 
hoifs Table D234 includes 108 proteins, a few 
fibrous proteins and also some small peptides have 
been included in it. In view of this we have selected 
32 proteins, whose structure by x-ray crystallographic 


methods have been reported and hence the sequence 
is uniquely known. This we believe is a sufficiently 
good sample to yield statistically meaningful result. 
Figure 1 shows the relation between relative frequency 
of occurrence and the molecular weight. 



Fig. 1. Plot of molecular weight vjr. the relative 
frequency of occurrence of amino acids in 32 
proteins. 

It is interesting to note that there is an approxi¬ 
mately linear relation. The largest deviation from 
the above line is noticed for methionine and cystine 
and it is interesting that these two are amino acids 
containing sulphur. Among the rest, leucine (non¬ 
polar), lysine (polar) and histidine (heterocyclic) 
show somewhat large deviations. 

The least squares equation to the line in Fig. 1 : 
y = -0*00054 r -f 0*12445. 

The equation leads to the result that nearly 67% 
of the amino acids are those having molecular 
weights less than 137 which is the mean of the 20 
amino acids. At the two ends, the relative fre¬ 
quencies work out to be 8*4% for glycine and 1*4% 
for tryptophan. These are respectively about 70% 
more and 70% less than the mean (5%) to be 
expected if all the 20 amino acids are randomly 
distributed with equal probability. 

Further analysis from this angle is in progress 
and results will be reported in due course. 

Dept, of Crystallography and S. S. Rajan. 

Biophysics, R. Srtnivasan. 

University of Madras, 

Guindy Campus, Madras 600 025, 

India, July 30, 1976, 
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THE EVALUATION OF THE ELECTRONIC 
TRANSITION MOMENT FOR A BAND SYSTEM 
OF DIATOMIC MOLECULE 

It has been shown that the electronic transition 
moment! plays a very important role in the calculation 
of vibrational transition probabilities of diatomic 
molecules. The relative vibrational transition 
probability2 may be written as 

P„V" = 0) 

where R^ (is the electronic transition moment, 
is the r-centroid and is the Franck- 

Condon factor of the band in question. 

The intensity in emission I..-^.?/ of a band may 
be written as 

W, = (2) 

in which K incorporates all the constants, is 

the population of the level v', i® energy 

quantum of the band. Thus an array of relative 
may be determined from 
when the band intensities have been measured. From 
equations (1) and (2). 

U" = KN,.E‘..V'V (v/') (3) 
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This equation may be used to determine the form 
of Rg(;") for a band system. 

Equation (3) may be employed to determine the 
relative variation of R^(r) with p for the band 
system. Once a smooth curve has been obtained 
which shows the relative variation of Rg.r) with 
/% equation (1) may be employed to determine a 
smoothed array of Values of 

are read from the curve at values of p^.r^rr appro¬ 
priate to each band. Qv'r" ^ 

relative measure of for each band. The 

array of thereby obtained may be norma¬ 

lised such that Pgg 1. 

In the paper of Mishra and Khanna^, the varia¬ 
tion of with internuclear separation has 

been worked out by the method outlined by Nicholls^ 
and it is found that the curve shown in the figure 
is consistant with the relation ‘ R= const, 
exp. (0-205 r) over the range 1 *20 A < r < 1 *45 A. 
The calculated values for the bands of the 

A-X system of BF molecule are in fair agreement 
with the observed intensity distribution. Values of 
are in good agreement with the values 
entered in the last column of Table I which are 
nothing but the product of F-C factor and 7*-cen- 
troir of the band. On this basis it can be inferred 
that vibrational transition probabilities for a band 
system of molecules for which q^o Poo ~ 
be obtained without measuring the intensities of the 
bands. The details of this method along with the 
results of other band systems will be published 
elsewhere. 


Table I 

Data for BF (A-X) band system 


Band 

.'/'(A) 



(0,0) 

1957^4 

1-000 

0-999 

(0.1) 

2001-5 

0-271 

0*280 

(0,2) 

2068-1 

0 023 

0-024 

(1,0) 

19110 

0-227 

0-218 

(1.1) 

1962-7 

0-577 

0*578 

(1,2) 

2016-3 

0-481 

0-502 

(1,3) 

2071-6 

0-022 

0-023 

(2.1) 

1917-1 

0-330 

0-321 

(2,2) 

1968-2 

0-198 

0-196 

(2-3) 

2021-3 

0-539 

0-558 


* Data from Mishra and Khanna^, “ 
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ADDUCTS OF BIS (ETHYLACETOACETATO) 
COPPER (II) WITH NITROGEN LIGANDS 
Bonding of additional ligands along the axis 
normal to the molecular plane of planar complexes 
like beta-diketonates and related compounds, which 
involve keto-enol tautomerism, have invoked a lot 
of interest in recent years. Since beta-keto esters 
are closely related to the beta-diketones, it was 
thought worthwhile to extend the investigation tO' 
such chelates and this communication reports some 
base adducts of bis-(ethyl acetoacetato copper (II) 
with substituted pyridines, viz., -2, 3~ and 4-methyl 
pyridines. 

Ethanolic solution of cupric chloride was reacted 
with ethyl acetoacetate in (1 : 2) proportion, followed 
by drop wise addition of ammonia with constant 
stirring. The green product obtained was filtered 
off, washed with ethanol and ether and dried in a 
vacuum desicctor. Metal chelate and the nitrogen 
ligands (in 1:2 ratio) were taken in minimum 
quantity of ethanol and refluxed for thirty minutes. 
On cooling the solution overnight, crystalline com¬ 
pounds separated out. 


Metal ion in the compounds was estimated by 
procedure. Conductance was measured in 
M/1000 acetone solution using a Toshniwal’ 
Goindujctance bridge. Magnetic susceptibility was 
measured on the solid specimen by Gouy method. 
Infrared spectra were recorded in nujol mulls with 
Unicam SP 200 Spectrophotometer. U.V. and 
visible spectra were recorded using M/100 chloro- 
from-base solution in Unicam SP 500 Spectrophoto¬ 
meter. The relevant analytical, conductance and 
magnetic susceptibility data are recorded in Table I. 
Results and Discussion 

The green crystalline compounds have the com¬ 
position Cu(EAA) 2 )L 2 where ‘L’ is substituted 
pyridine. The compounds are stable in air, have 
low melting points. Acetone solutions of the com¬ 
plexes have low molar conductance values, A M 
being in the range of 2—4 mhos, indicating non- 
electrolytic nature. 

Most of the absorption bands due to the free 
nitrogen ligands are shifted in the adducts indicating 
bonding to the metal, information being obtained 
by the “Finger Print” technique, r (C=0) and 
r (C=C) of the ester which occur at 1650 and 
1630 cm"i respectively shift to lower frequency 
region (1600 and 1525 cm'i) on chelation and 
again shift to higher frequency (1620 and 1540 cm"! 
respectively) in the nitrogen base adducts providing 
additional evidence for bonding of the ester and 
nitrogen ligand. Direct evidence could not be 
obtained as (Cu-O) and ^ (Cu-N) were beyond 
the range of instrument used. 

An intense band appeared in the U.V. region 
around 260 nm (e = 15000) in solution spectrum 
of the chelate and base adducts due to the more 
probable ^ -> tt-' transition rather than charge transfer. 
In the visible region, a broad absorption band was 
observed around 660 nm (e == 60) in the chelate 
which was found around 650 nm (e = 85) in the 
base adducts. On coordination of the nitrogen 
ligands there is not much shift in the position of 
the absorption band though the intensity increases. 

LE I 


Analysis, M.P., Conductance and magnetic susceptibility data of bis-{ethyl acetoacetato) Copper 11 J) complexes 


Colour and MP ^M /x^// % Meta l 


Compounds 

form 

rc) 

ohm"'* 

cm- 

(B.M.) 

Reqd. 

Found 

Reed. 

Fourd 

Cu (EAA )2 (a-pic )2 

Green crystalline 

160 

2-8 

1'76 

lr-56 

12-0 

5-52 

. 5-3 

Cu CEAA )2 (i3-pic)2 

do. 

180 

3-0 

1-74 

12-56 

12-1 

5-52 

5-25 

Cu (EAA )2 (y-pic ‘)2 

do. 

175 

4*2 

1*78 

12-56 

11-9 

5-52 

5-32 
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This is in conformity with some earlier observations^. 
Hence the complexes are six-coordinated, pre¬ 
sumably having a tetragonally distorted octahedral 
configuration. Though distorted octahedral Cu (II) 
complexes have three transitions (233,^-^269^ 
2 Bi^-^ 2E]L» often the three bands 

appear^ in a single broad asymmetric band envolope. 
The base adducts appear to be far more stable 
than their beta-diketonato analogues since in 
absence of the added base, there is no change in the 
position of absorption band in solution spectrum 
indicating “no appreciable dissociation” of the ligands. 
Department of Chemistry, N. C. Mishra. 

Ravenshaw College, B. K. MotuPATRA. 

Cuttack 3 (Orissa), S. Guru. 

February 21, 1976. 
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BROMINATION OF ACETANILIDE CATALYSED 
BY ANHYDROUS FERRIC CHLORIDE, 
ANHYDROUS ZINC CHLORIDE 
AND IODINE BROMIDE 

It is a common practice in synthetic organic 
chemistry to speed up the halogenation of aromatic 
compounds by the addition of halogen carriers such 
as iodine, iron powder, anhydrous halides of iron, 
zinc and aluminium, silver salts and pyridinei'2. 
Iodine bromide has been shown to be the effective 
catalyst in the presence of added amounts of iodine 
in the bromination of aromatic compounds^'S. 


In the presence of IBr, ZnCl2 and NaCl as cata¬ 
lysts, the bromination of anisole in 85% aqueous 
acetic acid has been shown® to proceed by simulta¬ 
neous catalysed and uncatalysed processes. In the 
present investigation'^, the bromination of acetanilide 
in the presence of added salts was followed kineti- 
callys at 30° C by mixing 5 ml each of 0*02 M 
solutions of acetanilide and bromine in anhydrous 
acetic acid, allowing them to react for definite inter¬ 
vals of time and arresting the reaction by the addi¬ 
tion of 10 ml of an aqueous solution of 1*0 g of 
KI. In the FeClg-catalysed reaction, the Kl solu¬ 
tion also contained 0*33 g of NaF, which complexes 
with Fe3+ preventing the oxidation of KI by Fe®+. 

In the absence of catalysts, the acetanilide-bro¬ 
mine reaction was found to be of the third order 
in the range 0*02-0*01 M. The individual orders 
determined by the isolation method® were 1 * 0 for 
acetanilide and 1*9 for bromine, in agreement with 
recent work®. When anhydrous ferric chloride was 
added to the reaction mixture, there was an increase 
in the rate of the reaction. When the concentra¬ 
tion of FeCl.^ in the reaction mixture was increased 
(3*6 X 10-4 to 54 X 10-4 M), there was a steady 
increase in the observed average third order rat© 
constant for 20-50% bromine consumption. A 
similar catalysis was observed in the presence of 
added anhydrous ZnCU and iodine (which forms 
iodine bromide in situ), as seen from Table I. 

The rate of bromination of acetanilide in the 
presence of added salts (A) may be expressed as 
follows : 

—= *(ArH) (Br.)^ + (Br2)\A) 

at 

or (1) 

kz-=k A- ke{N) 0) 

where is the observed third order rate constant, 
and k and are the rate constants for the uncata- 


Table I 

Effect of added salts on the bromination of acetanilide 


Acetanilide = 0*010 M Solvent: Anhy.HOAc 

Bromine = 0*010 M Temp. 30*0±0*rc 


FeCl3 

X lOHM) 

k; X 10-2 
(lit^/mole^/min) 

ZnCl, 

X 

k^ X 10-2 
(lit2/mole2/min) 

IBr 

X lOMM) 

k X 10~2 
(Ht^/mole^/min) 

3*6 

3-73 ±0-03 

2*6 

3-80±0-04 

0-8 

3-78 ±0-06 

150 

4-07±0-04 

5*3 

4-07±0-02 

1-6 

4 05±010 

' 32-7 

<'53±006 

8*4 

4-45±0-03 

2-9 

4-55±0-20 

54-0 

5-00±0-05 

16*6 

5-34±0-02 

4*8 

5-14±0-38 


All the concentrations quoted are those after mixing. 
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lysed and catalysed reactions, respectively. A plot 
of k.^ versus the molar concentration of A was 
found to be linear in each case. From the slopes 
and intercepts of these lines k and k, respectively, 
were calculated, 'fhe values thus obtained are given 
in Table II. 

Table II 

Relative reactivity of the added salts in the bromi- 
nation of acetanilide 


Added salt 

Added cone. k x 10“^ ko x 10"^ Relative 

s?dt range (lit^/moleV (lit^/moleV reactivity 

X 10^ (M) min) min) 


Nil 


3-5 



FeCla 

3•6-54*0 

3-7 

2-5 

10 

ZnCU 

2-6-16-6 

3-5 

1L2 

4-5 

IBr 

0-8-4-8 

3-5 

35-2 

14-1 


From the last column of Table II it is seen that 
the order of reactivity of the three halogen carriers 
is IBr > ZnCl2 > FeCl3. The role^ of these cata¬ 
lysts is to polarise the bromine molecule and to 
remove Br~ as ABr' in the rate-determining step. 
Their relative reactivity may be attributed to the 
following order of stability of ABr": 

IBr^' > ZnCl2Br" > FeCl^Br-. 

We thank P^ev. Dr. S. Kalarickal, S.J., Head of 
the Department of Chemistry, and Rev. Fr. J. 
Kuriakose, S.J., Principal, Loyola College, Madras, 
for. their. kind encouragement. 

Dept, of Chemistry, N. S. Gnanapragasam . 

Loyola College, R. Ramanujam. 

Madras 600 034, S. P. Srinivasan. 

March 16, 1976. 
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CHROMATOGRAPHIC IDENTIFICATION OF 
CERTAIN SULFOXIDES OF CYSTEINE PRESENT 
IN ONION {ALLIUM CEP A LINN.) EXTRACT 

Introduction 

ViRTANEN AND Matikkala^’- isolated three sulfoxide 
amino acids, viz., cycloalliin, S-methyl cysteine sulf¬ 
oxide and S-propyl cysteine sulfoxide from metha- 
nolic extracts of onions {Allium cepa Linn.). 
Bandyopadhyay et aV^ reported that some of the 
sulphur compounds of the etherial extracts of onion 
possess carbonyl and hydroxyl groups, but they did 
not identify them. The therapeutic effects of these 
extracts^ created some interest in their chemistry. 
In a preliminary study the diethyl ether extract of 
onion showed the presence of amino acids. This 
posed the question whether the suspected carbonyl 
compounds reported to be present in the etherial 
extract of onion-^ really belonged to some of the 
sulfoxide amino acids of onion. In order to study 
this question the sulfoxide amino acids were separa¬ 
ted from etherial and ethanolic extracts of onion, 
identified and compared by paper chromatography. 

Experimental 

Diethyl ether extract of fresh onion was prepared^ 
and petroleum ether (B.P. 40—60) soluble fraction^ 
was removed from it as reported previously. The 
insoluble fraction was further extracted with 20 ml 
of 1 NHCl and centrifuged. This process was 
repeated thrice. The combined solution was neutra¬ 
lised to litmus with 1 N NaOH and acetone was 
added to make it 50% acetone. The crystals sepa¬ 
rated on cioo'ling Were recrystallised from 50% 
acetone-watei'i. The crystals were analysed for 
amino acids by paper chromatography using butanol : 
acetic acid : water system. A concentrated ethanolic 
extract of onion was prepared and the sulfoxide 
amino acids were separated by column chromato¬ 
graphy according to the method of Carson and 
Wong» with certain modifications that IR—120' 
(H+ form)i and IRA-93 (OH) were used in place 
of Dowex 50 — (H+ form) and Duolite A-4 

(amino form) respectively. To study the total 
amino acid pattern a sample of crystals obtained 
from the effluent from IR-120 were analysed by 
both one and two dimensional chromatography. 
The amino acids absorbed finally on IRA-93 (OH) 
were eluted with 0*1 N formic acid and one litre 
fractions were evaporated, acidified and further 
concentrated m vacuoK Crystals separated were 
analysed by two-dimensional paper chromatography 
using butanol : acetic acid : water system first 
(12 : 3 : 5) and phenol ammonia : water system 
second^. Ninhydrin was used as the colour develop¬ 
ing reagent. Each fraction was further recrystallised 
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from 2 N HCl and analysed again by descending 
chromatography (Bu : Ac : H 2 O). Standard 
S-methyl and S-propyl cysteine sulfoxides and 
cycloalliin were used as reference compounds. 

Results and Discussion 

The amino acids obtained from the ether extract 
(yield 0*1 g/Kg onion) on descending chromato¬ 
graphy gave spots corresponding to S-methyl 
cysteine sulfoxide (R^ 0-17) and S-propyl cysteine 

sulfoxide (R^==:0-35). A third spot also appeared 
(R^ = 0-63) which may be S-propyl cysteine^. 
The amino acids obtained from the ethanolic extract 
(yield 0*65 g/Kg onion) on chromatography gave 
spots corresponding to the above two sulfoxide 
amino acids and also cycloallin (R. =: 0-24). The 
identity of the three sulfoxide amino acids in the 
above preparation was further proved by two- 
dimensional chromatography. About twelve 
unidentified amino- acids also appeared on the same 
chromatogram. They may be the other onion 
amino acids reported in a similar studyBy 
recrystallisation a mixture of the above three sulf¬ 
oxide amino acids was obtained from fraction 1 
[eluent from IRA-93 (OH) yield 0*3 g/Kg onion] 
and pure cycloalliin from fractions 2 and 3. yield 
0-2 g/Kg onion. 

Some of the onion sulfur compounds which, 
Bandyopadhyay et ai^ separated from the 
ether extract may therefore belong to 
S-methyl and S-propyl cysteine sulfoxides 
and their degradation products reported else- 
where®. The therapeutic effects of the ether extract 
of onion and its sulphur compounds^’^"^^ and also 
the importance of its sulfoxide amino acids with 
relation to sulphur metabolism^- warrant further 
investigation on this vegetable. 

The author acknowledges with thanks Dr. G. G. 
Freeman, National Vegetable Res. Lab., Wellsboum, 
Warwick and D-r. E. J. Matikkala, Biochemical 
Institute, Helsinki, for the supply of reference 
compounds. 

Department of Biochemistry, K. T. Augusti, 
University of Kerala, 

Trivandrum, June 4, 1976. 
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CHEMISTRY OF TERMINALIA SPECIES 
Part XV*. Chemical Examination of T. procera Roxb. 
In the course of our studies on the heartwoods of 
Terminalia species^"-^, a sample of heartwood of 
T. procera Roxb. was secured from Andaman islands. 
Preliminary examination showed the presence of 
tannins asd phenolic compounds, but no triterpenes. 

The hexane extract contained ^-sitosterol (m.p. 
136-37°, acetate m.p. 125-26°), identified by com¬ 
parison with an authentic specimen. The chloro¬ 
form solubles contained three components which 
could be separated by column chromatography on 
silica gel. From the analysis and by comparison 
with the authentic samples, they were identified as 
(/) ellagic acid [m.p. 360°, blood red colouration 
with Greismeyes’s reagent^, ^Nujoj • 3570(m), 3490 
1730-1705 (br), 1625, 1585, 1540 cm-i, lEtOH . 

max 

255, 366, with NaOAc 256, 278, 355 ®] (u) 3 , 3'-di- 
O-methyl ellagic acid [yield 0-03%, m.p. 325-27°, 
blood red colouration with Greismeyer’s reagent^, 
i/Nu’oi. 3460 (br), 1715, 1580, 1550 crn’i, 

: 248 (log e 4*75), 372 (log £ 4*15) 

unaffected with NaOAc or AICI 36 ] and '(z70 3, 3', 4- 
tri-O-methyl ellagic acid [yield 0-035%, m.p. 
285-87°, green-brown-yellow colouration with Greis- 
meyer’s reagent^, 3440 (br), 1720, 1580, 

1550 cm-i, ^EtOH : 249 (log e 4-65), 370 (loge 

4-05) unaffected with NaOAc or AICI 36 ]. Their 
identification was further confirmed by the pre¬ 
paration of tetra-O-methyl ellagic acid (m.p. 340- 
42°) using K 2 CO 3 and dimethyl sulphate in acetone. 
Ellagic acid was obtained (yield 0-5%) from the 
acetone extracts of the heartwood. 

Ellagic acid is a common constituent of a number 
of species of Terminalia. The 3, 3 '-di.O-methyl 
ellagic acid was obtained from Euphorbia formo- 
sqnum Hey^ and it occurs as a glucoside ip thp 
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heartwood of T. paniculata Roth®. The 3, 3', 4-tri- 
0-methyl ellagic acid was isolated from the bark 
and heartwood of Eugenia maire A. Cnnn^. The 
co-occurrence of these two methyl ethers has been 
found for the first time in T. procera. 

One of the authors (A. S.) is thankful to C.S.LR., 
New Delhi, for the award of a Junior Research 
Fellowship. 

Chemistry Department, A. S. R. Anjaneyulu. 

Andhra University, L. Ramachandra Row. 

Waltair 530 003, A. Sree. 

March 29, 1976. 
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THE UTILITY OF MANGANESE IN LACTOSE 
MEDIUM TO DIFFERENTIATE RHIZOBIA 
FROM AGROBACTERIA 

Agrobacteria are the most common bacterial 
contaminants which resemble rhizobia and are often 
confused with them during the routine isolation 
procedures. However, certain biochemical tests^’2 
have been proposed earlier to differentiate rhizobia 
from many species of Agrobacterium. In this 
connection, Clark'^ has reported that a modified 
Bergersen’s medium^ containing lactose and 20 m.e. 
Mn2-' /I could preferentially support the growth of 
all the species of Agrobacterium but exclude strains 
of clover and medic-rhizobia. In the present investi¬ 
gation, this finding has been verified extensively with 
tropical rhizobia of diverse origin comprising 115 
isolates from Cicer arietinum, 12 from Sesbania 
bupinosa and S. sesban, and 8 isolates of Agro¬ 
bacterium sp.; the latter was isolated as contaminants 
during routine isolation of nodule bacteria. All 
the isolates were inoculated on agar slopes of the 
following composition: lacipse, 5-0 g; KNOg, 


1-0g; MgS 04 . 7 H 20 , 0-1 g; Na^HP 04 (anhydrous), 
0-18 g; agar 12-0 g; FeEDTA (0*25% W/v), 
10-0 ml; MnSO^ (33-5% W/v), 10-0 ml; pH, 

6'8 and volume made upto 1000 ml by distilled 
HoO. After incubating the cultures for 14 days, at 
28° ± 1° C, observations were recorded for visible 
growth. Infectivity of all the isolates was tested 
on their homologous hosts according to the method 
of Wieringa and Bakhuis''\ 

It was interesting to note that all the isolates of 
rhizobia which nodulated their hosts could not also 
grow on the manganese lactose medium while the 
isolates of Agrobacterium showed luxuriant growth, 
thereby lending support to Clark’s finding^ and con¬ 
firming the utility of the test as a diagnostic feature 
to differentiate Rhizobium from Agrobacterium 
(Table I). 

Table 1 

Growth of rhixobia and agrobacteria on modified 
Bergersen^s medium containing lactose and 20 m.e. 


Strains 


No. of strains found 
positive 

Isolated- 

from Growth on Nodulation 
lactose- on homo¬ 
manganese logons 
medium host 


C/cer-rhizobia 

(115) 

Sesbania-xhizobx a 

( 10 ) 

Sesbania-rhizo b i a 

( 2 ) 

Agrobacterium (5) 
Agrobacterium (3) 


Cicer 

arietinum 


Sesbania 

bispinosa 

S. sesban 
C. arietinum 
S. bispinosa 


115 


10 

2 

5 

3 


Figures in pirenthesis are the number of isolates. 


Our sincere gratitude is due to Dr. N. S. Subba 
Rao, Head, Division of Microbiology, Indian Agri¬ 
cultural Research Institute, New Delhi, for his help¬ 
ful discussion and critical comments. 

Division of Microbiology, Y. D. Gaur. 

LA.R.L, New Delhi 110 012, A. N. Sen. 

India, March 4, 1976. 
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ACETYLCHOLINESTERASE HETEROGENEITY 
IN THE BRAIN OF THE FROG RANA 
CYANOPHLICTIS 

Acetylcholinesterase (E.C. 3.1.1.7) has been found 
in the innervated tissues of all the vertebrates and 
inveitebrates that have been studied^. The 
Significance of this enzyme has been demonstrated 
by the prolonged duration of ACh effects seen a-^ter 
administiation of esterase inhibitors^. Baldwin 
and Hochachka^ have studied the isoenzymes of 
AChE in the brain of rainbow trout, as a function 
of temperature acclimation. However no information 
regarding the isozyme pattern of acetylcholinesterase 
in the brain of frog is available. Since frog is the 
common experimental animal in biological research 
and in view of the importance of AChE in neuronal 
activity, it was felt desirable to initiate the present 
study. An attempt has been made here to resolve 
the different isozymal forms of the enzyme in the 
cortical region of the brain of frog. 

Specimens of R. cyanophliciis of medium size 
(22-27 g) were maintained in the laboratory aquaria 
at 23 i 2° C. The aninoals were fed on the leg muscle 
of frog once in three days. They were killed by 
decapitation and the brain was dissected and removed 
at 0 ° C. The cortex of the brain was isolated in 
amphibian Ringer^ at 0° C and immediately used 
for analysis. 

The isozymic pattern of acetylcholinesterase was 
studied by polyacrylamide gel electrophoresis (disc 
electrophoresis) developed by Davis and Ornstein^’®. 
The gel was formed from two organic monomers, 
acrylamide and bisacrylamide, the latter being the 
cross-linking agent. The catalyst used to initiate 
polymerization cross-linking reaction was tetramethyl- 
ethylenediamine (TEMED). 

The matrix was prepared in small glass tubes with 
three gel layers. The lower gel (consisting of 
acrylamide, bisacrylamide, potassium fericyanide 
riboflavin, TEMED and tris) was overlaid with 2 mm 
of distilled water and allowed to polymenze for 40 
minutes under a fluorescent lamp after which the water 
jayer was removed and gently washed with upper gel 


which consisted of tris, phosphoric acid, acrylamide, 
bisacrylamide and riboflavin. The upper gel was 
then laid similarly with 2 mm of distilled waiter and 
allowed to polymerize for 40 minutes after which the 
water layer was gently removed. 

A 10% homogenate of the cortical matter of the 
brain of frog was prepared in phosphate buffer pH 7, 
and 0*1 ml of it was thoroughly mixed with 0*1 ml 
of upper gel solution and laid as the third gel layer 
and allowed to polymerize for 40 minutes. The tubes 
were run at 6 milliamps pei tube (DC powei supply 
model CM 07/02 Sr. No. Ill, Toshniwal) for an hour 
in tris-glycine buffer at pH 9*5. 

After the electrophoietic run, the tubes were removed 
and the gel was gently isolated from the glass tube. 
It was divided into two veitical halves. One half 
was further cut into 2 * 5 mm bits and processed for 
quantitative estimation of AChE activity by the colori¬ 
metric method of Hestiin’. The activity of AChE 
was expressed as micromoles of Ach hydrolysed per 
mg protein per minute. The other half of the gel 
was similarly processed for proteins by microbiuret 
method®. 

X 10^ 



Fig. 1. Profile of acetylcholinesterase (AChE) in 
the cerebrum of frog. ‘ ’ axis represents section 

numbers of gel bits processed for the activity level 
of AChE. Peaks (starting from section No. 1) are 
designated as Ai, Aa, A3, A 4 & A5. 

It is clear from Fig. 1 and Table I that by poly¬ 
acrylamide gel electrophoresis, cortical acetylcholin- 


Table I 


Brain acetylcholinestrase heterogeneity in frog, Rana cyanophlictis 


Body wt- 

Brain wt. 


Isozymal forms 



(g) 

(mg) 

A, 

A. As 

A4 

As 

26-4±3-l 

80il4 

*110±27 

197± 29 202 ±56 

152 ±20 

55±15 

% change 

A OC TVII /TiloiC 

58-8 

A 1-4 T7/4 It / 

97-5 100 

75-2 

27*2 


* Activity expressed as micromoles of Ach hydrclysed/mg protein/minute. Each value represents mean d= SD 
of 2 observations. 


For each observation brain (cortical matter) from 3 animals was pooled. 

% change is calculated with reference to the activity level of peal A, which is considered 100. 
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esterase could be resolved into 5 isozymal forms 
designated as Ai, A 2 , A 3 , A 4 and A 5 . All the five 
isozymes exhibited anodal migration (so distinguished 
because of the disc electrophoresis run in Tris-Glycine- 
buffer at pH 9-5 in which the flow of current was 
unidirectional, from cathode to anode). It is also 
clear (Fig. 1) that the second and the third isozymal 
forms (A 2 and A3) exhibited comparatively higher 
activity. Of these, the form, designated A 3 , exhibited 
the highest activity. Of the two comparatively fast 
mo\ing forms. As exhibited the least activity and the 
activity level of slowest moving isozyme ^Ai) was 
approximately double that of A 5 . Thus from the 
isozymic pattern of AChE in the cortical matter o^ 
the frog, R. cyanophlictis, it appears that in general 
the animal depends more on the slow moving anodal 
forms for its metabolic activity under normial physio¬ 
logical conditions, compared to the fast moving oneSi 
since the activity of the fromer is highe.. 

We are thankful to Dr. A. R. Kasturi Bai for 
oft'ering facilities to carry out this study. 

Department of Zoology, U. P. Nr.LiNi. 

Bangalore University, Nayeemunnisa. 

Bangalore 560 001, March 1976. 


1. Nachmansohn, D., Handbook of Experimental 

Pharmacology, (G. B. Koelle, ed.), Springer- 
Verlag, Berlin, li>63, 15, 701. 

2. Katz, B., The Sherrington Lectures as in 

Handbook of Near 0 chemistry, 4th ed. by A. 
Lajtha, 1969, p. 263. 

3. Baldwin, J. and Hochachka, P. W., Biochem. 

1970, 116, 883. 

4. Cavanaugh, Formulae and Methods (Marine 

Biological Laboratory, Woods Hole, Mass., 
1956). 

5. Davis, B. J., Ann. N.Y. Acad. Sci., 1964, 121, 

404. 

6 . Ornstein, L., Ibid., 1964, 121, 321. 

/. Hestrin, S., J. Biol. Chem., 1949, ISO, 249. 

8 . Itzhaki, R. T. and Glick D. M., Analyt. Biochem., 
1964, 9, 401. 


THE EFFECT OF “ PAPER FACTOR ” ON THE 
FECUNDITY AND HATCHABILITY IN 
DYSDERCUS CINGULATUS (HETEROPTERA: 

PYRRHOCORIDAE) 

The “Paper Factor” (PF), an inhibitor of embryo¬ 
nic development, was earlier reported to be effective 
only on Pyrrhocoris apterus'^. Following the report 
of its morphogenetic effect on Dysdercus koenigii^, 
the authors studied its ovicidal effect on D. cingu- 
latus. The bugs were regularly reared in our labo¬ 
ratory at28 ± 1°C, 70 ±5% RH and 12 hour 
photoperiod. They were fed on soaked catton 
seeds. The ‘PF’ was extracted from paper using 
petroleiun ether as solvent and after evaporation, 
the residue was redissolved in acetone. The female 
bugs were topically treated with 1M (30 Pg) of 


‘PF’. Each pair was kept in a separate petridish. 
150 pairs were used in this study. The eggs laid 
by each female and their hatchability were recorded. 
Acetone treated controls and normal untreated 
insects had no differences. Normal bugs laid 
70 eggs on an average in each batch and almost 
all hatched. The experimental insects were treated 
with TF’ at different stages of imaginal life. In 
group A, 32 freshly ecdysed females were treated. 
Of them 18 failed to mate and did not oviposit. 
Among those that mated and oviposited, the 
hatchability was 49% and 63% in the first two 
batches respectively. In group B, the ‘PF’ was 
applied to the females on third day after adult 
ecdysis; in group C, one day prior to first ovi- 
position; and in group D, it was applied for three 
days continuously after first oviposition. The ovi- 
position and percentage of hatchability is shown in 
Table I. 


Table I 

No. of eggs I percentage of hatchability 


A B C D 


I Batch 65/49 61/52 63/25 62/19 

II Batch 67/63 52/77 51/69 51/6 

Figures indicated are averages of minimum 20 
insects except in A. 

Irrespective of when the ‘PF’ was applied during 
the gonadal cycle, there has been a reduction in 

the number of eggs laid and in the number 
of larvae hatched. However, the mature eggs 
(C) appear to be more sensitive for the treat¬ 

ment and inhibition was found less in second batch 
except in group D, where the low rate in the second 
batch of eggs may be due to the large amount of 
active substance- applied to the insect. Slama, 
et al.^ stated that in Pyrrhocoris apterus, the treat¬ 
ment of normal females just after adult ecdysis 
with large doses of juvenoids had no profound 

influence on the course of its reproductive cycle 
and that they deposited perfect eggs. But in the 
present investigation, it has been observed that when 
freshly ecdysed ‘females of Dysdercus cingulatus 
were treated with ‘PF’, some of the bugs did not 
even mate or oviposit and in those which mated 

and oviposited there has been a considerable 

inhibition. 

When the treated bugs were dissected prior to 
oviposition, some ovarioles had only one developed 
egg, some had two', while in several others the 

ovaries were in a degenerated condition. In few 
cases when they were dissected after oviposition, 
some of the eggs were found attached tO' the 
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ovarioles similar to those reported by Divakar and 
Novak-^ (Figs. 1-4). 



Figs. 1-4. Photomicrographs of the ovarioles 
affected by ‘Paper Factor’ in Dysdercus cingulatus. 
Fig. 1. Degenerated condition of the ovariole. 
Fig. 2. DeveFopment of only two eggs in the ovariole 
ins^tead of si.x. Fig. 3. Development of only one egg 
in the ovariole. Fig. 4. Abnormality in the ovariole 
where a well-deveToped egg of the previous batch 
(marked with arrow) was found attached to the 
developing oocytes of the ne.xt batch. 

In a separate experiment when a few freshly 
ecdysed males were treated and allowed to mate 
with normal untreated females of the same age, 
there has been a reduction in hatchability. This 
may probably be due to transfer of the active 
substance during copulation'^ or due to defective 
sperms. 

Thus the present investigation conclusively shows 
that the "Paper Factor” has considerable effect in 
inhibiting the reproduction of the red cotton bug, 
Dysclercus c ingu latus. 

Judson and Divakar are thankful to the C.S.I.R., 
New Delhi, for financial support. 

Department of Zoology, P. Judson. 

Osmania University, B. Julius Divakar. 

Hyderabad 500 007, B. Kishen Rao. 

India, January 23, 1976. 
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ANTAGONISTIC EFFECT OF THlAMiNE ON 
INDOLEACETIC ACID IN GREEN GRAM 
iPHASEOLUS RADI AT VS L.) 

A VARIETY of compounds can inhibit growth in the 
presence of auxin and reduce the effectiveness of 
the auxin, but its mechanism is not clear. Evans 
and Rayi have shown that after treatment with 
lAA, corn and oat coleoptile segments continue to 
grow at a slow^ rate for some time. Suddenly, a 
substantial increase in the rate of elongation occitrs. 
Some investigators feel that lAA acts as an allo¬ 
steric-. No compound has yet been found which 
e.xerts strong competitive antagonistic action towards 
the plant growth hormone lAA. The present study 
has been designed to reveal certain facts with regard 
to this problem. 

Seeds of green gram var. 525, were allowed to 
germinate and grow in petridishes for about 8 days 
in the dark. The vitamin B^^ (5 ppm) and lAA 
(5 ppm) treatment was given only for 24 hours, 
to avoid fungal or bacterial infection. The seed¬ 
lings were then allowed to grow in distilled water 
m petridishes. Respiratory activity was measured 
by the usual Warburg manometric technique. The 
protein and soluble nitrogen were estimated using 
the method of Markham^ and Thimann and Loos'^. 
lAA at 5 ppm, although inhibitory at the initial 
stages, promoted the growth to about 15% over 
control. The stimulatory effect of Bj^ (5 ppm) on. 
growth (Fig, 1) gradually declined from about 14% 
to nearly 10% inhibition, over the control. The 
combined effect of lAA and B^ was quite inhibitory. 
The effectiveness of auxin was reduced by thiamine 
in relation to growth (elongation). The respiratory 
activity (Table I) was inhibited by IA A. The 
stimulatory effect of lAA on growth in later stages 
of growth was not due to the increased respiratory 
activity. Thiamine (B^) reversed the respiratory 
inhibition by TAA thus indicating the antagonistic 
behaviour. 
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With lAA treatment, there was a reduction in 
protein and soluble nitrogen contents. Thiamine 
(B^) treatment caused an increase in protein nitro- 



Fjg. 1 


gen content when compared to that of control as 
well as with that of lAA treatment. The decrease 
in soluble nitrogen content caused by lAA treat¬ 
ment was counteracted or reversed by treatment 
particularly on the 4th day. On the sixth day 
lAA treatment showed an increase in soluble nitro¬ 
gen with a concomitant decrease in protein nitrogen 
as compared to thiamine treatment. This apparently 
indicates that B^ treatment caused an enhanced 
protein synthesis (compared to control and lAA) 
and that lAA treatment reduced the protein nitro¬ 
gen while increasing the soluble nitrogen content. 
Thus, the antagonistic effect of B^^ and lAA was 
partly revealed from the behaviour of protein 
metabolism. 

Thiamine reversed the respiratory inhibition by 
lAA and the decrease in soluble nitrogen content 
with lAA treatment was also reversed by thiamine. 

was stimulatory in the initial stages and inhibi¬ 
tory at the later stages. lAA was inhibitory in the 
initial stages and stimulatory in later stages. This 
was a contrary behaviour indicating mutual 

Table I 

Oxygen uptake (fil/seedlings) of the seedlings 
(The values are mean of two replications) 


Days after sowing 

Treatment 2 4 6 8 


Control 

6-0 

40-0 

25*5 

18*0 


150 

43-0 

49*0 

19*0 

lAA 

11-0 

26-0 

18-0 

12*0 

Bi 4-lAA 

35-0 

30-6 

17'0 

14-4 


Table II 

Nitrogen fractions (mg/gm dry wt,) of the seedlings 
(The values are mean of three replications) 


Treatment 


Control 


lAA 



4 

Days after sowing 

6 


Total 

nitrogen 

Protein 

nitrogen 

Soluble 

nitrogen 

Total 

nitrogen 

Protein 

nitrogen 

Souble 

nitrogen 

49-56 

±0-14 

28-56 

±0-11 

21-00 

±0-14 

61-32 

±0-14 

21-84 

±0-32 

39-48 

±0-14 

52-08 

±0-13 

34-86 

±0-15 

17-22 

±0-13 

51-24 

±0-37 

30-X.4 

±0-,5 

21-00 

±0-37 

43-68 

±0-10 

29-40 

±0-27 

14-28 

±0-10 

57-54 

±0-12 

23-10 

±0-21 

34-44 

±0-12 

53-34 

±0-30 

29-82 

±0-13 

13'51 
±0-30 

57-96 

±0-17 

23-94 

±0-87 

34-02 

±0-17 


T lAA 
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antagonistic nature of both. antagonised the 

efficacy of lAA in increasing protein nitrogen through 
decreasing the soluble nitrogen. Soluble nitrogen 
content was not utilized in protein synthesis in lAA 
treated seedlings. That lAA was inhibitory in the 
initial stages and promotory at the later stages can 
be corroborated by the earlier report of Evans and 
Rayi. The role of thiamine in respiration in the 
conversion of pyruvate to apetyl CoA is well known. 
The possibility that may cause reduction in 
endogenous level of lAA cannot however be ruled 
out. 

The authors thank Prof. V. S. Rama Das for his 
encouragement and for providing facilities. 
Department of Botany, P. Gopala Rao. 

Sri Venkateswara University, N. Raja Kumar. 
Tirupati, March 11, 1976. 
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ON TERMINAL SCLEREIDS IN BELLENDENA 
MONTANA R.Br. (PROTEACEAE) 

During the studies on the comparative morphology of 
foliar sclereids in angiosperms, a hitherto unreported 
case of a range in pattern of distribution of terminal 
foliar sclereids was observed in a remote member 
of the Proteaceae, which warranted a detailed study. 
Materials 

Bellendena montana R. Br. Tasmania, Summit 
of Mounts Wellington, Simson 688 (LE) ; Tasmania, 
Gifnn. s.n. (LE) ; Nova Holland, Preiss 666 ((LE). 

Cleared leaf sectors of the three specimens of 
Bellendena montana, a monotypic exclusively 
Tasmanian species have revealed very interesting 
association of sclereids at the vein endings despite 
the occurrence of thinly sclerosed sheathing cells 
along major and minor veins. The range in pattern 
of distribution of sclereids at the vein endings 
include {a) terminal spheroidal or vermiform 
sclereids in singles or twos and sometimes in threes 
in the submarginal periphery (Fig. 3), {b) a bunch 
of vermiform sclereids at the terminal or sub¬ 
terminal position in the proximal half of the leaf 
(Fig. 2), (c) vermiform sclereids overlapping or 
intertwined with each other in close juxtaposition 
with tracheids at the distal or subdistal portions of 
the forking minor veins and veinlets in the mid¬ 
half of the lamina (Figs. 1 and 2), {d) the same 


pattern as in (c) but showing ‘feather brush’ pattern 
in having free round ended sclereids aligned along 
the vein leaning towards the adjoining mesophyll 
cells in the vicinity of midrib region (Fig. 4). 
This diverse pattern in all probability is a mecha¬ 
nical reinforcement to reduce the detrimental effects 
of external pressures on the exposed laminar surface, 
and also to solve the problem of optimization of 
self-weight against rupture or curling and retention 
of rigidity and elasticity to regain its own shape 
once the force is withdrawn. 



Figs. 1-3. Cleared laminae of Bellendena montana 
showing a range in pattern of distribution of 
terminal foliar sclereids, X 96. 



FiG. 4. Surface view of the lamina showing 
‘feather brush’ pattern of foliar sclereids, X 60. 


Transections show that sclereids in contact with 
the tracheary veins are mid-mesophyll in position, 
and often show irregular lobes of round endings 
and occasionally the lobes are proliferated. The 
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cell wall is thick and exhibits pale yellow colour 
under light microscope. This depiction of colour 
is very characteristic in this species and the reason 
for it is as yet not known. Mature sclereids possess 
lumina of irregular width and are free from pits?, 
and contents. 

Terminal sclereids of diverse pattern as described 
above is unique for this species. Their range of 
variation is a distinct diagnostic feature of this 
species. Up-to-date interesting topographic relation¬ 
ship with sclereids and vein-endings has been 
recorded in closely related and distinct taxa of 
angiosperms such as Canella, Warburgia, Cinnamoma, 
Pleodendron of the Canelliaceaei, Capparis, Niebuhria 
of the Capparidaceae^, Salicornia of the Cheno- 
podiaceae3’4^ Pseudoconnarus of the Connaraceae'"», 
Cunonia, Weinmannia of the Cunoniaceae^>, Hibbertia 
of the Dillenieaceae^'S^ Goiipia of the Goupiaceae'^ 
Hamamelis, Exbucklandia, Eiistlgma, Rhodoleia, 
Disanthus, Liquidamber of the Hamamelidaceae^, 

Cynometra, Cassia, Dimorphandm of the Legumi- 
noseaei0'i2^ Aromodendron, Kmeria, Manglietia, 
Michelia of the ' Magnoliaceae^, Coryphadenia, 
Memecylon, Mouriri of the Melastomataceae^, 
Olinia of the Oliniaceaeis, Scherebera of the 
Oleaceae^, Limomium of the Plumbaginaceae^, 

Moutabea of the Polygalaceae-, Bellendena of the 

Proteaceae, Bruguiera of the Rhizophoraceae-, 

Scyphiphora of the Rubiaceae^, Boronia and Boronella 
of the Rutaceae^, Hannoa of the Simarubaceae^, 
Enkleia, LinoMma of the Thymelae'aceae-, and 
Vochysia of the Vochysiaceae^^. In all the above- 
mentioned 41 taxa belonging to 22 families the 
terminal sclereids are distinct and clearly associated 
with veinendings despite their typological diversity. 
The ^terminal’ position is confirmed by ontogenetic 
study only in 4 taxa, namely, Mouriri, Memecylon, 
Boronia, and Niebuhria^ and in the rest this 
positional relationship is recognised purely on a 
topographical basis. Its occurrence in apparently 
near and widely reported taxa belonging to different 
orders, families, genera and species can be considered 
as a significant morphological aspect occurring 
independently at various levels in a phylogenetic 
classification. This unusual feature of the inti¬ 
mate relationship of tracheary endings with the 
thick walled idioblasts is intriguing and the exact 
physiological or mechanical advantage of this 
association to any particular environmental stress 
is as yet not proved. 

We are grateful to the authorities of V. I. 
Kumorov, Botanical Institute, Leningrad, for the 
gift of leaf-specimens used in the present study. 
Furthermore, we express our thanks to Sri N. K. 


Das for elucidating the mechanical reinforcement 
advantages involved in the construction of leaves. 

Botanical Survey of India, T. Ananda Rao. 

^P.O. Botanic Garden, Mrs. Silpi Das. 

^ Howrah 3, March 18, 1976. 
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REVERSAL OF NIACIN INHIBITED GROWTH BY 
GIBBERELLIC ACID IN GREEN GRAM 
(PHASEOLUS PADIATVS L.) 

The possibility of the regulation of plant growth by 
natural or synthetic antagonists of gibberellic acid CgA) 
remains only an interesting possibility to date. A 
synthetic diterpene, chlorofluorenol was reported ty 
Ziegler et al.^ as a possible OA antagonist but Krelle- 
negatived this proposition. Several unidentified 
natural inhibitors have been suggested as GA 
antagonists^'®. The ability of some synthetic growth 
retardants to inhibit GA synthesis is not to be con¬ 
strued as a gibberellin antagonism, even though their 
inhibition may be relieved by added GA^. The 
present study has been designed to know the action 
of niacin {a vitamin of the B group) on gibberePic acid 
in relation to growth. 

Seeds of green gram (variety 525) were subjected to 
Soaking in 50 ppm GA and 1000 ppm niacin for 24 h. 
in daik in petri dishes before sowing. After this 
interval the seeds were allowed to germinate in distilled 
water for about 8 days. Growth and respiratory 
activity was measured by the usual techniques. 
Nitrogen fractions were estimated according to the 
methods of Markham®, and Thinxann and Loos®. 

Niacin (1000 ppm) inhibited the growth by 60-80% 
(Fig. 1). It is to be noted in this connection that 
other B group vitamins are not inhibitory at this 
concentration but instead stimulatory, at least 
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initially. GA (50 ppm) stimulated the g.owth to 
about 40 to 50% over, the control. It is quite 
interesting to note that when GA (50 ppm interacted 
with niacin (1000 ppm), the inhibitory effect of 
niacin was nullified and there was about 900% stimula¬ 
tion of growth. This apparently indicated niacin 
is blocking the synthesis of endogenous GA. When 
GA was added exogenously, the GA syntheses must 
^ave been restored. Ardittr® assumed that the 
presence of niacin may promote NAD and NADP 
biosynthesis vvhich in turn may stimulate the p. eduction 
and utilization of a variety of compounds. In the 
present study it is .quite possible that niacin has 
stimulated the gibberellin activity, resulting in 900% 
enhancement of growth over the control. The 
growth-promoting effect of niacin may, therefore, be 
a rathei indirect one, the improved growth being only 
an observable index of a considerable nuniber of 
biochemical—physiological—events in the seedlings. 

Niacin must have been activated by GA. This was 
corroborated by the reversal of respiratory inhibition 
with niacin by GA (Table I). Protein nitrogen 
Table I 

O 2 uptake (pljseedling) 

(Mean of two replications) 

Days after sowing 

Treatment 2 days 4 days 6 days 8 days 

Control 6-0 43-0 25*5 18-0 Fig. 1 

12*20 17*0 9*72 16*76 

33*0 35*0 '^4*0 '^5*0 content was higher in niacin treated seedlings. 

Combination of GA with niacin enhanced the piotein 
15-0 33*0 34*0 16*0 nitrogen content much more than that of control, 
_niacin and GA treatments (Table 11). 

Table II 

Nitrogen fractions {mg/g dry wt) of the seedlings 
(The values are the mean of three replications) 

4 Days 6 Days 

Total Protein Soluble Total Protein Soluble 

Nitrogen Nitrogen Nitrogen Nitrogen Nitrogen Nitre gen 


Control 

49-560 

(0-792) 

28-560 

(0-456) 

21*000 

(0*336) 

61-320 

(0-861) 

21-840 

(0-307) 

39*480 

(0*554) 

GA (50 ppm)3 

'.53-760 

(0-933) 

29-820 

(0-518) 

. 23*940 
(0*.^-15) 

56-280 

(0-768) 

22-680 

(0-3C9) 

33*600 

(0*459) 

Niacin (1000 ppm) 

44-520 

(0-847) 

30-240 

(0-576) 

13*280 

(0*271) 

48-720 

(0-826) 

'25-200 

(0-428) 

23 * 520 
(0*398) 

GA + Niacin 
(50+ 1000 ppm) 

46-620 

(0-763) 

33-600 

(0-550) 

13 *-020 
(0*213) 

50-400 

1.0-669) 

29-820 

(0-396) 

20*580 

(0*273) 


The results in the p.urenthesis indicate mg/or§an, 


Treatment 


Niacin 

GA 

GA -h Niacin 
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This apparently irxdicates that GA activates the 
effect of niacir. There are reports to show tnat 
these natural growth substances, viz, gibberellins, 
lAA and cycokinins activate vitamin activity. Digby 
and Skoog’^ showed cytokinin activation of thiamine 
biosynthesis in tobacco callus cultures. Thus, the 
final enhancement of growth to 900% with niacin and 
GA interaction appears to be synergistic although 
niacin is antagonistic to the synthesis of gibberellin 
endogenously. That the endogenous level of GA 
is inhibited is evident from growth inhibition by 
niacin and its reversal by added GA. Finally, it is 
concluded that niacin at higher concentrations 
(unlike other vitamins) can inactivate GA thus 
inhibiting the growth. 

The authors thank Prof. V. S. Rama Das for his 
encouragement and providing the facilities. 
Department of Botany, P. Gopala Rao. 

Sri Venkateswara University, N. Raja Kumar. 

Tirupati, March 22, 1976. 
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LEPTURUS RADICANS (STEVD.) A. CAMUS— 

A NEW RECORD FOR INDIA 

During studies on Poaceae of Karnataka State the 
authors came across 4 herbarium specimens of Lepturus 
repens (G. Forst.) R. Br., all belonging to a single 
collection of R. K. Bhide from Karka Forest, Naka, 
near Halyal in North Kanara District of Karnataka 
State dated 9th February, 1920 and the same are cited 
by Blatter and McCann (1935)i. But on a scrutiny 
it was found that these specimens belong to another 
species, viz. L. radicans (Steud.) A. Camus. A 
consultation of BSI herbarium and literature revealed 
^hat this species is not reported from India so far and 


hence the present note. The above-stated two species 
differ from each other in the following characters: 

L. raaicans (Steud.) L. repeiis (G. Fersl.) 

A. Camus R. Br. 

1. Spikes 3-5 cm long Spikes 5-15 cm long 

2. Spikelets 3-5 mm or the Spikelets 5-14 mm or 
terminal 5-8 rnm long the terminal upto 

18 mm long 

3. Upper glume ovate- Upper glume lanceo- 
oblong or lanceolate- late, tailed or finely 
oblong, acute or acuini- acuminate 

nate but not drawn 
out into a short arista. 

4. Lemma 2-5-4 mm long Lemma 4-5-5 nim 

long 

Bor (1960)2 gives its distribution as Madagascar, 
Mascarene Islands, Tanganyika Territory and Ceylon, 
which, with the present report, now extends to India 
as well. A brief description has been given by Sena- 
ratna (1956)'^ and Clayton etal. (I974)*L The former 
has given the illustrations as well. However, the 
description given by Blatter & McCann (/.c.)^ under 
L. repens (G. ForsL) R. Br. belongs to that species 
only but his citation of the above-said Bhide’s speci¬ 
mens now belongs to L. radicans (Steud.). A. Camus. 

The authors are thankful to Dr. R. S. Raghavan, 
Regional Botanist, Botanical Survey of India, Western 
Circle, Poona, for facilities and to Dr. K. Subra- 
manyam, Ex-Director, Botanical Survey of India, for 
encouragement. 

Botanical Survey of india, Miss U. R. Dhshpande. 
Western Circle, N. P. Singh. 

7 Koregaon Road, 

Poona 411 001, 

September 24, 1976. 
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MALE STERILITY IN SUNNHEMP iCROTALARIA 
JUISCEA L.) 

Male steiility in Crotalariastriata has been repoitedh^ 
in literature. The present note deals with the male 
sterility in sunnhemp. 

Meiosis and the subsequent tetrad formation in 
the case of the sterile sunnhemp plant were found 
normal but the pollen was contorted and devoid of 
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any nuclear content (Fig. 1). Periodic examinations also surface of water for certain period of time after 
revealed the consistency of the degenerating pollen, which they usually died. Observations on gills of 

these fishes revealed the destruction and discolora¬ 
tion of gill lamellae (Fig. 1). 



This plant was allowed to set seeds openly and the 
progeny gave both male fertile and sterile plants. The 
species being predominantly a cross-fertilizer®’^ the 
occurrence of two such types in the hybrid generation 
tentatively indicates that the male sterlity may either 
be of genie or gene cytoplasmic type. Further study 
which is under progress may give a clear picture of 
its inheritance. 

The author is highly thankful to Dr. S. L. Basak, 
Head of Division, Plant Breeding and Genetics, 
J.A.R.I., for helpful suggestion. 

Plant Breeding and G. C. Mitra. 

Genetics Division, 

Jute Agricultural Research 

Institute, Barrackpore, W.B., 

September 1, 1976. 


1. Kempanna, C. and Sastry, K. S. K., Curr, Sci., 

1958, 27, 181. 

2. Edwardson, J. R., J, Hered., 1967, 58, 266. 

3. Mitra, G. C., Broteria, 1970, 39, 1-2, 79. 

4. Mohan, K. V. J., Ind. J. Genet, and Plant Breedings 

1971, p.31. 


A NEW HOST RECORD FOR BRANCHIOMYCES 
SANGUINIS PLEHN. 

During the course of an investigation on fungi 
associated with fish diseases, the adult individuals 
of Channa marulius (Bl.) were found to be suffer¬ 
ing from branchiomycosis during April-May, 1976, 
at Government Fish-Farm, Gujar Tal, Jaunpur. 
The fishes were observed gasping for air on the 


The pathogen was identified as Branchiomyces 
sanguinis Plehn, a phycomycete having 10*5- 
28‘5/A wide hyphae with spores 6-10*8/x in 
diameter. 



Fig. 1. Branchimycosis (gill rot) of the gills of 
Channa marulius, (Note the eroded ares). 

A perusal of the literaturei’^ has revealed that 
the present communication is the first report on 
branchiomycosis (gill rot) in Channa marulius, 
which is an important edible fish of eastern U.P. 

We are indebted to the authorities of C.S.I.R. for 
financial assistance and to Dr. Y. B. Singh, 
Principal, St. Andrew’s College, Gorakhpur, for 
providing facilities for the work. 

Department of Botany, G. C. Srivastava. 

St. Andrew’s College, R. C. Srivastava. 

Gorakhpur 273 001, 

September 15, 1976. 


1. Reichenbach Klinke, H., Fish Pathology, 

T.F.H. PubL, Inc., Ltd., Neptune, 1973. 

2. Khan, H. A. and Jhingran, V. G., Synopsis of 

Biological Data on Rohu iLabeo rohita 
{Hamilton, 1822 )], FAO Fisheries Synopsis 
No. 11, 1975. 


A NOTE ON THE NATURAL OCCURRENCE OF 
CERCOSPORA ORYZAE MIYAKE IN RICE 
VARIETIES IN TAMIL NADU STATE 
Among the many diseases of rice crop, the narrow 
brown leaf spot caused by Cercospora oryzae Miyake 
was observed as early as in 1906 by Metcalf in USA 
and described by Miyake in 1910 from Japan^. 
Considered as a disease of minor importance, it was 
first noticed around Annamalainagar area in Tamil 
Nidu in 1960 on Undica' rice varieties^. The disease 
incidence increased markedly after 1965, with the 
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spread of several high yielding rice varieties of 
^japonica' X Undica' types. Visits to important 
rice growing areas in the State in different seasons 
during the last three years revealed the widespread 
prevalence of the disease on most of the popular 
varieties and heavy lesions were noticed even during 
the summer period. The diseased specimens were 
collected, examined and presence of the fungus was 
confirmed. On the basis of the length of the 
lesions and their number per sq. cm leaf area, a disease- 
index was prepared and on the basis of the index the 
rating of the rice varieties is as follows: 


and IR-30, since the genetic characters of Oryza 
navira are carried by them. 

A study of the mechanism of the disease resistance, 
in rice varieties is in progress. 

The author is highly indebted to Dr.G. RangaSwami, 
Vice-Chancellor, Tamil Nadu Agricultural University, 
Coimbatore-3, for his generous help and guidance 
in the preparation of this paper. 


Resistant 

Moderately 

resistant 

Moderately 

susceptible 

Susceptible 

Highly susceptible 

Mashuri 

(0) 

TKM-6 

(5) 

Jaya 

(15) 

Karuna (45) 

ADT-31 (75) 

Bhavani 

(0) 

Pu3a-33 

0) 

Vani 

(15) 

Vaigai (46) 

Kanchi (75) 

GER-24 

(0) 

IR-22 

0) 

Bala 

(15) 

T(N)-1 (47) 

IR-20 (80) 

IR-26 

(0) 



IR-8 

(16) 


Kannagi (80) 

IR-28 

(0) 

Co. 31 

(7) 

IR-24 

(20) 

Co.25 (48) 

ADT.-6 (80) 

lR-29 

(0) 

Sona 

(8) 



BCP-1 (49) 


IR-30 

tO) 

PTB. 10 

(8) 

SLO-16 

(23) 







Co. 39 

(23) 



Co. 32 

(2) 



ASD. 7 

(23) 



Co. 36 

(2) 







Basu- 

mathi 

(2) 



PTB.-15 

(25) 



Katti- 

samba 

(2) 








Data within parenthesis indicate percentage of incidence. 


'While varieties like Mashuri and Bhavani are 
resistant to the disease, others like IR-20 and ADT-31 
are highly susceptible. Most of the wild species of 
rice are free from this disease and probably this is the 
reason for the resistant nature in the latest rice 
varieties from the International Rice Research Insti¬ 
tute, Los Banos, the Philippines, viz., lR-28, IR-29 


Faculty of Agriculture, S. V. Pandurangan 

Annamalai University, 

Annamalainagar 608 101. October 25, 1976. 

1. Ou, S. H., Rice Diseases, CMI, Kew, U.K., 1972. 

p.213. 

2. Rangaswami, G., Seshadri, V. S. and Channamma, 

K. A. L., Fungi of South India, Univ. of Agri. 
Sciences, Bangalore, 1970, p. 20. 




REVIEWS AND NOTICES OF BOOKS 


Tbe Physiology o£ Flowering Plants. (Second 
Edition). By H. E. Street.and H. Opik. (Edward 
Arnold, 25, Hill Street, London W1 XB LL). 
Pp, viii + 280. Price : £ 9,00. 

Tbe Physiology of Flowering Plants : Their 
Growth and Development, II Edn. By H. E. Street 
and Helgi Opik. Published iri series of student texts 
in Contemporary Biology. General Editors: 
Professor E, J. W. Barrington, f.r.s. and 
Professor Arthur J. Willis. (Edwin Arnold Publi¬ 
shers Ltd., 25, Hill Street, London), 1976. 
Pp. 280. Price : £ 4.50, 

The book attempts to provide a modern and com¬ 
prehensive treatment of the developmental aspects 
of plant physiology. Written by two competent 
men in the field the book appears to have been 
very well received by both students and researchers 
in plant physiology. 

When compared to the original 1970 text, the 
Chapters 1, 4, 10, 11 and 12 (replacing the original 
Chapter 11) in the book have been appropriately 
revised and updated. Out of the twelve chapters 
in 280 pages, only a few pages are devoted to 
aspects of cell structure and cell physiology. If 
these aspects were to have been dealt with in some 
more detail, so as to give the needed essentials for 
an appropriate consideration of the focal theme of 
the book, namely the major aspects of growth and 
development, the attempt would have been more 
meaningful. In fact some chapters in the book 
(Chapters 2, 8, 9, 10, 11 and 12) are devoted for 
aspects of growth and development. All these are 
very well written. They not only deal with growth 
and development of plant and its organs but also 
give detailed information on processes of cell 
division, cell enlargement, cell differentiation, 
cellular processes involved in the initiation of 
organs, organ growth and overall development of 
the plant body. 

The chapter on germination is a master account. 
It introduces a number of fundamental processes 
which are treated in detail subsequently. The back¬ 
ground thus established forms the basis for the 
later chapters. 

Although each chapter in the book is linked to- 
the other relevant ones by cross-references repeti¬ 
tions are limited. The subject-matter is treated 
with great competence and an attempt is made to 
renider each chapter a self-contained unit. The 


selected references at the end of each chapter' are 
most welcome and they no doubt trigger the student 
for further study. It is very true as the authors 
themselves state that “when a large body of know¬ 
ledge is surveyed in a book of limited size, short¬ 
comings are inevitable”. For advanced students in 
the field, it should be said that the book gives only 
the primary data intended tO' provide an essential 
background. This is especially so, with regard to 
tips on mineral nutrition, vernalization, fertiliza¬ 
tion, embiyo development and seed dormancy. 

On the whole one should accept that the book 
certainly gives a good background of developmental 
aspects of plant physiology to students, and teachers 
concerned with the courses on Physiology of Flower¬ 
ing Plants : their growth and development. 

D. A. Govindappa. 

Irreversible Thermodynamics and the Origin of 
Life {Proceedings of the Third International Bio¬ 
physics Conference, MIT). (Gordon and Breach, 
New York), 1975. Pp. xi + 69. Price : £ 3.90. 
This conference report is a collection of diverse 
research papers presented at a Conference. The 
papers are interesting in themselves but become 
more valuable in the biophysical context. The 
papers of Ahron Katchalsky and of Ilya Prigogine 
deal with the behaviour of coupled diffusion and 
chemical reaction processes, Prigogine makes an 
eloquent presentation of symmetric breaking in a 
non-linearly coupled system leading to self-organiza¬ 
tion. Supplemenlary to this is the paper of Harold 
Morowitz who demonstrates a number of general 
results on the functioning of a non-equilibrium, 
system. H. iH. Pattee raises a number of tantalizing 
questions in his paper but his reasoning has mostly 
escaped this reviewer. The most valuable part of 
the proceedings is an informal discussion session 
with about a dozen participants where a number 
of interesting questions were discussed : like pre- 
biotic evolution and whether laboratory experiments 
under atypical conditions had anything to do with 
it; the potential for life in the solar system and 
the relevance of Mars probes'; whether biology is 
a reductionist Science; Geochemical evidence on 
early stages of life, the role of non-equilibrium 
thermodynamics to life processes. 

E. C. G. SUDARSHAN. 






Vol. 45, Mo. U y 
Dec. 20, 1976 1 


Reviews and Notices of Books 87? 


Climatological Aspects of the Composition 

and Pollution of the Atmosphere. By G. C. 

Holzworth. (Technical Note No. 139. World 

Meteorological Organization, Geneva), . 1974. 

Pp. 43. 17 figures. 

The Technical Note is the outcome of a survey 
on climatological procedures for estimating the air- 
pollution potential of locations or areas, by the 
author in his capacity as COSAMC (WMO Com¬ 
mission for Special Applications of Meteorology 
and Climatology) Rapporteur on Climatologiical 
Aspects of the Composition and Pollution of the 
Atmosphere. The report offers some practical guide¬ 
lines on the processing and use of regular surface 
and upper-air observations in terms of their climato¬ 
logical influence on the transport and diffusion of 
air pollutants. ' 

The “climatological potential” for air pollution 
is concerned with what would happen to pollutants 
while they are airborne, specially to their 
concentration, if they were emitted to the 
atmoLsphere. It impiles that climatological data 
can be evaluated in advance of actual pollu¬ 
tant emissions, in order to foretell the meteoro¬ 
logical consequences of such emissions. The 
important processes that occur in the atmosphere 
include transport, diffusion, precipitation scaveng¬ 
ing, gravitational fallout, impaction, pollution 
transformation (including those induced by solar 
radiation), etc. The meteorological variables of 
importance are windspeed and direction, static 
stability, mixing heights, diffusion parameters, fog 
and precipitation. A more general variable is 
atmospheric stagnation which refers to meteoro¬ 
logical conditions that are often associated with or 
conducive to episodes with relatively high concentra¬ 
tions of pollutants, especially as experienced in cities. 
Various definitions and applications of stagnation 
are described for different parts of the world. Un¬ 
fortunately the data are limited to temperate and 
northern latitudes of the northern hemisphere due 
to a paucity of available meteorological studies 
relating to air pollution in the tropics. This is 
.most unfortunate and deserves urgent correction, 
particularly since these are the areas of the world 
where industrialization, energy consumption and 
pollutant emission are likely to increase most rapidly. 

The most compelling reason to develop an air- 
pollution potential climatology for a city region or 
country is to provide guidelines for the efficient 
management of pollutant emissions from both exist¬ 
ing and new sources.. Climatology can be used in. 
the development of landuse ordinances, the loca¬ 
tion of motor vehicle thoroughfares, airports, ports 
and large single sources of pollution. Althou^, 


thorough evaluation of the siting of large specific 
sources of pollution often requires detailed informa¬ 
tion obtained at the site, climatological informa¬ 
tion for nearby locations can be very useful in pre¬ 
liminary planning. 

In addition to transport and diffusion and air 
quality, s<ome attention is also devoted to climato¬ 
logical influences on the transformation of pollutants 
while they are airborne, especially the photochemical 
formation of oxidant. Nearly 100 references and 
a brief summary of pertinent publications of the 
WMO adds to the value of the report. 


Utilisation of Aircraft Meteorological Reports, 
By S. Simplicio. (WMO No. 400, Technical Note 
No. 141, Secretariat of the World Meteorological 
Organization, Switzerland), 1975. Pp. 34, 
9 figures. 

Meteorological observations made aboard aircraft 
in flight are of great value to meteorologists in 
supplementing synoptic weather data available 
from other sources. This Technical Note is a revised 
edition of two earlier Technical Notes prepared in 
1964 and 1966, on a directive from the Executive 
Committee of the WMO. The original note was 
perpared by Working Groups of the Commission 
for Aeronautical Meteorology of which Mr. Simplicio 
was a member and later Chairman. The present 
note is prepared entirely by Mr. Simplicio. 

The T-echnioal Note supplies the reader with 
information regarding the various mieteorologioal 
uses to which the observations made aboard aircraft 
may be put and describes the techniques to be used 
in ordier t,o derive maximiLim benefit from the 
information. The Note begins with a short review 
of the current observing and reporting procedures 
for aircraft observations and an evaluation of the 
elements included in ATREPs or Air reports. These 
present weather, frontal passage, D-value, turbulence 
and icing, bases and of clouds and weather radar 
echoes. 

Chapter 2 deals with the use of AIREPs in 
numerical weather analysis and prediction. The 
use of temperature, wind, turbulence, icing, pressure, 
weather and cloud data obtained from all reports 
in analysing upper air charts is described, with, 
model upper air charts prepared following the 
method described. 

Chapter 3 describes the particular use of AIREPs 
in providing assistance to air navigation, in preflight 
planning documentation and briefing, en-route fore¬ 
casts and short term forecasts of terminal weather 
condition. 
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The last chapter deals with other uses of air 
reports, ie^, statistical analysis for climatological 
summaries, technical investigations and verification 
of forecasts. An Appendix describes Corrections 
of D-values for non-standard temperature conditions. 
A bibliography completes the report. 

The Technical Note is a very useful, though 
rather elementary accoito-t of a type of weather 
observation, not extensively used at present. It is 


particularly valuable in areas where the network of 
surface and upper air observations is sparse, as 
over the oceans, and, often provides the only direct 
information of meteorological developments over 
the area. It is the only source of information on 
the actual occurrence of turbulence and icing. It 
is hoped that this method will come into more wide¬ 
spread use in the near future particularly during 
the FGGE and Monex. 


INDIAN NATIONAL SCIENCE ACADEMY, NEW DELHI 


At the Annual General Meeting of the Indian 
National Science Academy held on Friday, the 8th 
October, 1976, Dr. R. Ramanna, Director, Bhabha 
Atomic Research Centre and Professor, Tata Insti¬ 
tute of Fundamental Research, Bombay, was elected 
President of the Academy, for the year 1977. 

The other officers elected for the ensuing year 
were; Vice-Presidents : Prof. R. C. Mehrotra, 
University of Delhi, and Prof. A. K. Sharma, 
University of Calcutta; Treasurer : Dr. M. L. Dhar, 
Ex-Director, Central Drug Research Institute, New 
Delhi; Foreign Secretary : Dr. A. R. Verma, 
National Physical Laboratory, New Delhi; 
Secretary : Dr, M. G. Deo, AIIMSc., New Delhi. 

The other officers re-elected for the year 1977 were : 
Secretary : Prof, A. N. Mitra, University of Delhi; 
Editors of Publications: Prof. L. S. Kothari and 
Prof. K. N. Saxena. 

The members of Council elected (or re-elected 
marked ) were : Prof. B. K. Bachhawat,*‘' HEM, 
Calcutta; Dr. V. G. Bhide,- NPL, New Delhi, 
Prof. A. Bose," lACSc., Jadavpur, Calcutta; Prof. 
B. G. Deshpande, University of Poona; Prof. P. C. 
Dutta," lACSc., Jadavpur, Calcutta ; Prof. J. Ganguly, 
Indian Institute of Science, Bangalore ; Prof. M. S. 
Narasimhan, TIFR, Bombay; Dr. Y. Nayudamma, 
CSIR, New Delhi; Dr. N. Parthasarathy,'" Madras ; 
Prof. V, Puri, Meerut University ; Dr. G. S. Rama- 
swamy, CSIR Campus, Madras; Prof. C. N. R. 
Rao," IIT, Kanpur; Prof. S, N. Sarkar,^'' Dhanbad; 
Prof. G. P. Sharma, Punjab University; Dr. A. 
Sreenivasan,=" Bombay; Dr. K. Sundaram,'^' BARC, 
Bombay; Prof. S. K. Trehan, Punjab University; 
Dr. H. V. K. Udupa,=^= CECRI, Karaiku'di. 

Fellows elected at the Annual General Meeting : 
Prof. T. N. Ananthakrishnan, Loyala College, 
Madras; Prof. (Mrs.) Archana Sharma, University 
of Calcutta; Dr, R. D. Asana, Emeritus Scientist, 
Valsad; Prof. D. P. Burma, Banaras Hindu Univer¬ 
sity ; Prof. G, B. Deodikar, MACS, Poona; 
Dr. L. K. Doraiswamy, NCL, Poona; Prof. T. K. 
Ghosh, Calcutta ; Prof. M. K. Jain, IIT, New Delhi; 
Dr. G. C. Jain, NPL, New Delhi; Shri L. N. 


Kailasam, GSI, Calcutta; Dr. S. V. Kessar, Panjab 
University; Dr. T. N, Khoshoo, NBG, Lucknow; 
Dr. (Mrs.) Usha K. Liithra, ICMR, New Delhi; 
Miss Anna Mani, Meteorological Office, New Delhi . 
Dr. Siishil Kumar Mukherjee, Bose Insti" 
Calcutta; Dr. K. Nagarajan, CIBA, Bomba; . 
Prof. K. M. Naha, IIT, Kharagpur, Prof. J. V. 
Narlikar, TIFR, Bombay ; Dr. H. L. Nigam, Univer¬ 
sity of Allahabad, Prof. B. R. Puri, Punjab Univer¬ 
sity ; Dr. S. Z. Qasim, NIO, Goa ; Prof. L. K. Rama- 
chandran, Osmania University, Hyderabad; Prof. 
S. Ramanan, TIFR, Bombay; Dr. (Mrs.) Kamal J. 
Ranadive, Tata Memorial Centre, Bombay; Prof. 
O. Siddiqi, TIFR, Bombay; Prof. P. N. Srivastava, 
JNH, New Delhi; Prof. B. V. Thosar, TIFR, 
Bombay; Dr. L. R. Vaidyanath, Ind. Copper 
Information Centre, Calcutta; Prof. G. Venkata- 
raman. Reactor Research Centre, Kalpakkam; 
Dr. Yash Pal, Ahmedabad. 

Foreign Fellows Elected: 

Prof. Viktor Amazaspovich Ambartsomian, (USSR), 
Prof. S. N. Carey, Prof. S. Hammond George, 
gard Paul (C. openhagen, Denmark), Dn. R. Odhiambo 
gard Pau^ifCiopenhagen, Denmark), Dr. R, Obhaiambo 
(Thomas, Nairobi, Kenya), Prof. Laurent Schwarte, 
(Paris 5C, France), Prof. Uvais Siddeek Sultan- 
bawa Mohammed, Univ. of Sri Lanka. 

'Science Academy Medals for Young Scientists* 
—Awardees for 1976 

Dr. Srikumar Banerjee, BARC, Bombay; 
Dr. (Mrs.) Julie Banerji, University College of 
Science, Calcutta ; Dr. A. R. Bhattacharya, Lucknow 
University; Dr. S. G. Dani, TIFR, Bombay; 
Dr. Shamim Haider, Banaras Hindu University; 
Dr. R.. V. Halyburton, Oil India Ltd., Assam; 
Dr. (Miss) Priti Mohapatra, Utkal University, 
Bhubaneswar; Dr. V. . M. Pawar, Marathwada 
Agricultural University ; Dr. S. S. S. V. Prasad, The 
University of Texas, Texas; Dr. Abhijit Sen, PRL, 
Ahmedabad; Shri A. Surolia, Medical College, 
Vellore ; Dr. V. V. S. Tyagi, Panjab Agricultural 
University, Ludhiana. 
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